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SENATE JOINT RESOLUTION 24 
(March 3, 1973) 

A JOINT RESOLUTION OF THE SENATE AND THE HOUSE OF REPRESENTATIVES OF THE STATE 
OF MONTANA DIRECTING THE ENVIRONMENTAL QUALITY COUNCIL TO UNDERTAKE A STUDY, 
MAKE RECOWIENDATIONS AND PROPOSE LEGISLATION CONCERNING THE DEVELOPMENT AND 
IMPLEMENTATION OF A STATE ENERGY POLICY AS I T  RELATES TO A DEVELOPING NATIONAL 
ENERGY POLICY AND REQUESTING THE GOVERNOR TO DIRECT THE COAL TASK FORCE TO WORK 
WITH AN0 ADVISE THE ENVIRONMENTAL QUALITY COUNCIL. 

WHEREAS, t he  1 eg is1 a t i v e  assembly recognizes a need f o r  a s t a t e  energy 
pol  i c y  t o  c o n t r i b u t e  and respond t o  a f ede ra l  energy po l  i c y ,  and 

WHEREAS, a s tudy o f  t h i s  need should c a r e f u l l y  separate na t ionwide  problems 
from those t h a t  a r e  ma t te r s  f o r  a c t i o n  a t  t h e  s t a t e  l e v e l ,  and 

WHEREAS, t h e r e  i s  a need t o  cons ider  t h e  f u l  I range o f  p o s s i b l e  energy 
sources, opt imal  e f f i c i e n c y ,  conserva t ion  o f  use, and admini s t r a t i o n  and 
r e g u l a t i o n  o f  t h e  energy i ndus t r y ,  and 

WHEREAS, t h e  environmental  qual i t y  counc i l  has rece ived  a p r i v a t e  g r a n t  
t o  make such a s tudy as i s  descr ibed  above, which i s  t o  r e l a t e  t o  an ongoing 
n a t i o n a l  energy p o l i c y  s tudy f inanced and conducted by t h e  source o f  t h e  p r i v a t e  
g ran t ,  and 

WHEREAS, s e c t i o h  69-6514 ( f ) ,  R.C.M. 1947, makes i t  t h e  d u t y  o f  t h e  execu t i ve  
d i r e c t o r  and s ta f f  of t h e  environmental  q u a l i t y  counc i l  t o  make and f u r n i s h  such 
s tud ies ,  r e p o r t s  thereon and recommendations w i t h  r espec t  t o  ma t te r s  o f  p o l i c y  
and 1 e g i s l a t i o n  as t h e  1 e g i s l a t i v e  assembly requests,  and 

WHEREAS, t h e  governor,  a c t i n q  on t h e  recommendation o f  t h e  environmental  
qual  i ty  counc i l  , crea ted  on August 2, 1972, an in te raqency  t ask  f o r c e  on coal  
development t o  coo rd ina te  comprehensive p lann ing  i n c o r p o r a t i n q  cons ide ra t i on  of  
t h e  s o c i a l  , economic and environmental  we1 1 -being o f  Montana peopl e i n  present  
and f u t u r e  generat ions.  

NOW, THEREFORE, BE I T  RESOLVED BY THE SENATE AND THE HOUSE OF REPRESENTATIVES OF 
THE STATE OF MONTANA: 

That  t h e  environmental  qual  i t y  counc i l  i s  hereby d i r e c t e d  t o  undertake'  a 
thorough study, prepare a r e p o r t ,  make recommendations and propose l e g i s l a t i o n  
concern ing t h e  development and implementat ion o f  a s t a t e  energy p o l i c y  as i t  
r e l a t e s  t o  a develop ing n a t i o n a l  energy p o l i c y .  

BE I T  FURTHER RESOLVED, t h a t  t h e  governor i s  requested t o  d i r e c t  t h e  coa l  
t a s k  f o r c e  t o  work w i t h  and adv ise  t h e  environmental  qual i t y  counc i l  i n  con- 
d u c t i n g  a s t a t e  energy p o l i c y  study. 

BE I T  FURTHER RESOLVED, t h a t  t h e  avowed purpose o f  t h i s  r e s o l u t i o n  i s  t o  
o b t a i n  a comprehensive energy p o l i c y ,  t oqe the r  w i t h  recommendations f o r  necessary 
supply  o f  energy i n  a manner consonant w i t h  t h e  p rese rva t i on  o f  env i ron~ i ien ta l  
va lues and t h e  p rudent  use of t h e  s t a t e ' s  a i r ,  land, water  and energy resources.  

BE I T  FURTHER RESOLVED, t h a t  cop ies  o f  t h i s  r e s o l u t i o n  be d e l i v e r e d  t o  t h e  
Honorable Thomas t .  Judge, Governor o f  t h e  S t a t e  o f  Montana; t o  t h e  Honorable 
Mike Mans f ie ld  and Lee Metca l f ,  Un i t ed  S ta tes  Senators f rom t h e  S t a t e  of  Montana, 
t h e  Honorable John Melcher and Richard Shoup, Congressmen from t h e  S t a t e  o f  
Montana and t o  t h e  Honorable Rogers Morton, Secre ta ry  o f  I n t e r i o r  o f  t h e  Un i ted  
States,  t o  t h e  p r e s i d e n t i a l  Counsel l o r  f o r  n a t u r a l  resources and t o  t h e  Montana 
coa l  t a s k  f o r ce .  
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PREFACE 

The Environmental  Qua1 i ty  Counci l  ' s  Montana Energy Pol i c y  Study i s  

designed t o  p rov i de  da ta  and po l  i c y  recommendations t o  a s s i s t  Montana l e g -  

i s l a t o r s  i n  deve lop ing  a s t a t e  energy p o l i c y .  I n  t h i s  sense t h e  Montana 

Energy P o l i c y  Study i s  an energy da ta  handbook: i t  presen ts  i n f o rma t i on  on 

t h e  c u r r e n t  energy s i t u a t i o n  f rom a n a t i o n a l  as w e l l  as a  s t a t e  pe rspec t i ve  

and c l o s e l y  examines t h e  assumptions behind p a s t  t r ends  and f u t u r e  p r o j e c t i o n s .  

Th i s  i n f o r m a t i o n  was used t o  o u t l i n e  some p o l i c y  o p t i o n s  t h a t  would i n s u r e  t h e  

s t a t e ' s  energy supp ly  f u t u r e  and a t  t h e  same t ime,  promote long- te rm economic 

s t a b i l i t y  and ma in ta i n  environmental  q u a l i t y .  

The f i r s t  t h r e e  p a r t s  o f  t h e  s tudy  t r a c e  t h e  causes o f  t h e  c r i s i s ,  examine 

c u r r e n t  energy supp ly  and demand data,  ana lyze t h e  major  s t u d i e s  i n v e s t i g a t i n g  

t h e  problem, and suggest some dec i s i ons  Montanans ought  t o  cons ider .  P a r t  I 

prov ides  a bas i c  overview, f rom bo th  a  n a t i o n a l  and s t a t e  perspec t i ve ,  of t h e  

energy problem f rom a f u e l s  resource  s tandpo in t .  I n  t h i s  p a r t  da ta  on pe t ro -  

leum, n a t u r a l  gas, e l e c t r i c i t y ,  coa l  , and uranium a re  presented and assessed. 

P a r t  I 1  concen t ra tes  on our  energy f u t u r e s .  Here, t h e  p r o j e c t i o n s  and p o l i c y  

scenar ios  out1 i nes  by t h e  Federal  Energy A d m i n i s t r a t i o n ' s  P r o j e c t  Independence 

and t h e  Ford Founda t ion 's  Energy P o l i c y  P r o j e c t  a r e  summarized and compared. 

A major  s e c t i o n  analyzes Montana's energy o u t l o o k  and p resen ts  impo r tan t  i n f o r -  

mat ion on uranium min ing  and m i l l i n g ,  s t r i p  min ing,  coa l  l i q u e f a c t i o n ,  energy 

convers ion,  energy t r a n s p o r t a t i o n ,  and wate r  resources.  P a r t  I 1 1  examines 

a l t e r n a t i v e  energy sources. I n  a d d i t i o n  t o  ana l yz i ng  t h e  f e d e r a l  energy research  

and development (R&D)  budget, t h i s  p a r t  summarizes c u r r e n t  developments i n  t h e  

areas o f  s o l a r  energy, photosynthes is ,  w ind power, and geothermal sources. 

Readers o f  t h e  Montana Energy P o l i c y  Study should be cau t ioned  a g a i n s t  



dismissing the material in the appendixes. Appendix A on r a t e  res t ructur ing 

and Appendix C on the net energy concept present important new material t ha t  

has important policy implications. Official  summaries of the Project Indepen- 

- $  dence f inal  report  and the Ford Foundation's Energy Pol icy Project f inal  report  

are  reprinted in Appendix F and Appendix G .  A review of Yontana s t a t e  agency 

energy-related programs i s  contained in Appendix D. A convenient summary of 

Montana s t a t e  laws re la t ing  to  energy i s  the  subject  of Appendix E .  

The material presented in Parts I ,  11, and I11 has been reviewed fo r  both 

accuracy and adequacy. As such i t  cons t i tu tes  an energy data source book, 

designed t o  a s s i s t  l eg i s l a to r s  and c i t i zens  as they make the decisions t ha t  

wi 11 determine Montana ' s energy future .  tlowever, the Introduction t o  the 

Montana Energy Pol icy Study presents the EQC s t a f f ' s  energy pol icy options f o r  

Montana. Based on premises contained in the  Montana Environmental Policy Act, 

these recommendations are  offered t o  s t i pu l a t e  discussion of how Montana can 

manage i t s  own future  in terms of the types and ra tes  of growth associated with 

d i f fe ren t  kinds of future energy development. 

The major finding of the study i s  t h a t  Iqontanq must take cqrtain steps 

immediately in order t o  protect  i t s  long-ranqe agr icul tura l  base, i t s  economic 

s t a b i l i t y ,  and i t s  environmental qua l i ty .  Without these measures, the s t a t e ' s  

fu ture  will be determined by the federal government and energy conglomerates 

whose actions are  based on expedience and may no: coincide with what i s  best  fo r  

the s t a t e  of :lantana. 

I n  1973, Flontana produced over 1 2  percent of the na t ion ' s  wheat, half of 

which was exported t o  other nations. blith water as a c r i t i c a l  l imiting f ac to r ,  

a trade-off between agr icul tura l  production and energy production will be made. 

Can the nation afford t o  s ac r i f i c e  the planned addition ~f over 150,000 acres 

of new i r r iga ted  land by 1985, needed t o  meet the food c r i s i s ,  in order t o  he1 p 



meet t h e  energy c r i s i s ?  Which i s  more i m p o r t a n t :  t o  p r o v i d e  s u b s t a n t i a l  

amounts o f  f o o d  t o  t h e  n a t i o n  and t h e  w o r l d  o r  t o  p r o v i d e  t h e  n a t i o n  w i t h  o n l y  a  

sma l l  p e r c e n t  o f  i t s  coa l  ? 

Ac know1 edgments 

Many peop le  c o n t r i b u t e d  t o  t h e  EQC Montana Energy P o l i c y  Study.  Thanks i s  

due F l e t c h e r  E. Newby, former EQC E x e c u t i v e  D i r e c t o r ,  who i n i t i a t e d  t h e  s t u d y .  

W a l t e r  I. E n d e r l i n ,  an env i ronmenta l  eng ineer  now w i t h  B a t t e l l e  L a b o r a t o r i e s  i n  

R ich land ,  Washington, was t h e  o r i g i n a l  r e s e a r c h  c o o r d i n a t o r  o f  t h e  s tudy .  

W i  11 i a ~ u  Tom1 i nson i s  r e s p o n s i b l e  f o r  assembl i ng t h e  m a t e r i a l  on a1 t e r n a t i  ve 

energy sources.  Kenneth P o r t e r  and Dav id  K innard  d i v i d e d  t h e  t a s k  o f  s u r v e y i n g  

c u r r e n t  s t a t e  agency programs and c o m p i l i n g  t h e  l i s t  o f  c u r r e n t  Montana s t a t u t e s  

d e a l i n g  w i t h  energy.  R i c h a r d  Bourke, EQC s t a f f  economist ,  assumed t h e  m a j o r  

respons- i  b i l  i ty  f o r  check ing  and r e - c h e c k i n g  t h e  d a t a  and assumpt ions.  I n  a d d i t i o n ,  

he w r o t e  t h e  appendixes d e a l i n g  w i t h  r a t e  r e s t r u c t u r i u g ,  Montana f u e l  taxes,  and 

t h e  concept  o f  n e t  energy.  Ronald Sch leye r  he lped o r g a n i z e  and e d i t  t h e  f i n a l  

r e p o r t .  Severa l  men~bers o f  t h e  Montana Energy A d v i s o r y  Counc i l  r e a d  e a r l i e r  

d r a f t s ,  c r i t i c i z e d  s e c t i o n s  and c o n t r i b u t e d  t h e i r  e x p e r t i s e .  John Goers and Ted 

Clack o f  t h e  L t .  Governor ' s  s t a f f  saved us f r o m  numerous e r r o r s .  Sharon Solomon 

o f  t h e  Department o f  S t a t e  Lands and James Posewi tz  o f  t h e  Department o f  F i s h  

and Game p rov ided  i m p o r t a n t  a d d i t i o n a l  m a t e r i a l  t o  t h e  s tudy .  L i kew ise ,  t h e  s t a f f  

o f  t h e  Energy P lann ing  D i v i s i o n  o f  t h e  Department o f  N a t u r a l  Resources and Con- 

s e r v a t i o n  answered thousands o f  q u e s t i o n s  d u r i n g  a  p e r i o d  i n  wh ich they  had l i t t l e  

spare  t ime.  A l l  t hese  i n d i v i d u a l s  and many more he lped i n  t h e  p r e p a r a t i o n  o f  

t h e  r e p o r t .  However, f u l l  r e s p o n s i b i l i t y  f o r  t h e  r e p o r t  r e s t s  w i t h  t h e  EQC s t a f f .  



INTRODUCTION ,4ND SIIGGESTED POLICY 

The "energy c r i s i s "  d i d  n o t  suddenly beg in  on October 17, 1973, when t h e  

Arab n a t i o n s  dec la red  t h e i r  o i l  e xpo r t  embargo. Nor d i d  t h e  "energy c r i s i s "  end 

when t h e  embargo was 1  i f t e d .  The major  exp lana t i on  f o r  t h e  c r i s i s  i s  a  s i n g l e  

one: domest ic energy consumption exceeds energy p roduc t ion .  Because o f  i t s  ve r y  

low p r i c e  i n  r e l a t i o n  t o  o t h e r  goods and se rv i ces ,  domestic energy has been 

consumed r a p i d l y .  

A  combinat ion o f  c o n f l i c t i n g  po l  i c i e s  l i e s  a t  t h e  co re  o f  t h e  n a t i o n ' s  

c u r r e n t  energy d i f f i c u l t i e s .  I n c o n s i s t e n t  and sonietinies c o n t r a d i c t o r y  government 

p o l i c i e s  compound t h e  problem. Perhaps t h e  c l e a r e s t  summary o f  t h e  p resen t  energy 

problem i s  con ta ined  i n  t h e  p r e l i m i n a r y  summary o f  t h e  Ford Founda t ion 's  Energy 

Pol i c y  P ro j ec t : *  

On t h e  consumption s i de :  

( a )  Rate s t r u c t u r e s  f o r  n a t u r a l  gas and e l e c t r i c i t y  promote more 

consumption by o f f e r i n g  l a rge -vo l  ume users  a  s i g n i f i c a n t l y  lower  p r i c e  per  

BTU than  smal l  users .  

( b )  Promot ional  a d v e r t i s i n g  encourages t h e  use o f  energy-consumi ng 

goods such as autos,  a i r  c o n d i t i o n e r s ,  home appl iances,  e l e c t r i c  hea t i ng  

systems, c o l o r  t e l e v i s i o n s ,  and pet rochemica l  products  (such as p l a s t i c s  , 

which r e q u i r e  l a r g e  amounts o f  energy t o  manufacture) .  

( c )  Cons t ruc t i on  o f  t h e  i n t e r s t a t e  highway system w i t h  t h e  b i l l i o n s  of 

d o l l a r s  f rom t h e  Highway T r u s t  Fund b rough t  a  r a p i d  inc rease  i n  i n t e r - c i t y ,  

high-speed au to  t r a v e l .  

( d )  Subs id ies  t o  t r u c k  and a i r  t r a n s p o r a t i o n  draw f r e i g h t  away f rom 

r a i l  t r a n s p o r t .  P u b l i c  expend i tu res  f o r  roads and a i r p o r t s  p l u s  m i l i t a r y  

development o f  what become commercial a i r c r a f t ,  a r e  among these  subs id i es .  

*Ford Foundat ion Energy Pol i c y  P r o j e c t ,  E x p l o r i n g  Energy Choices : A P re l  im ina ry  
Report .  (Washington, D.C. Ford Foundat ion Energy Pol i c y  P r o j e c t ,  1974),  pp. 8-9. 



( e )  Passenger a i r  f a r e s  dropped i n  qomparison w i t h  bus and r a i l  

fares,  and s t i m u l a t e d  a i r  t r a f f i c .  Whi le  a i r  fares inc reased  8 percen t  

between 1950 and 1970, bus and r a i l  f a res  i n c r e a ~ e d  90 percen t  and 47 

percen t  r e s p e c t i v e l y .  

( f )  Investment t a x  i n c e n t i v e s  and s t e a d i l y  r i s i n g  wage r a t e s  

encourage i n d u s t r y  t o  expand w i t h  ene rgy - i n t ens i ve  c a p i t a l  equipment. 

( g )  The growth o f  suburb ia ,  encouraged by f ede ra l  income t a x  breaks 

and f e d e r a l  1  y guaranteed loans f o r  homeowners, has r e s u l t e d  i n  t h e  soa r i ng  

use o f  gaso l i ne  f o r  commuting and o t h e r  energy f o r  t h e  s i n g l e - f a m i l y  

homes t h a t  were b u i l t .  

However, concu r ren t  w i t h  a l l  t h i s ,  t h e  p o l i c i e s  o f  t h e  f ede ra l  government have 

opera ted  t o  h o l d  back energy p roduc t i on :  

( a )  The f o r e i g n  t a x  c r e d i t ,  which permi ts  o i l  companies t o  s u b t r a c t  

t h e  payments t o  hos t  governments f rom t h e i r  U .S .  income Taxes, became 

a  g r e a t e r  i n c e n t i v e  t o  o i l  p roduc t i on  abroad-- ra ther  than a t  home--during 

t h e  1950s and 1960s. I r o n i c a l l y ,  w h i l e  t h e  impo r t  quota system was t r y i n g  

t o  boos t  domestic o i l  p roduc t ion ,  t h e  f o r e i g n  t a x  c r e d i t  was e f f e c t i v e l y  

s t i m u l a t i n g  o i l  p roduc t i on  abroad by U.S.  o i l  companies. 

( b )  FPC r e g u l a t i o n  o f  n a t u r a l  gas p r i c e s  and reduc t i ons  i n  t h e  o i l  

and gas d e p l e t i o n  al lowances i n  1969 f rom 27 112 percen t  t o  22 percen t  

were viewed by i n d u s t r y  and o thers  as a  d e t e r r e n t  t o  development. 

( c )  P r i c e  c o n t r o l s  imposed i n  1971 on f u e l s  (a5 w e l l  as on o t h e r  

goods and s e r v i c e s )  d i s t o r t e d  normal marketp l  ace a c t i o n s  t o  balance supp ly  

and demand. 

( d )  Offshore o i  1  and gas 1  ease sa les were v i r t u a l  l y  ha1 t e d  a f t e r  

1969 f o r  a y e a r  and a ha1 f .  

( e )  The Coal Mine H e a l t h  and Safety Act  o f  1969 r e s u l t e d  i n  lower  

p r o d u c t i v i t y  i n  underground c o a l  mines. 



( f )  The Nat iona l  Environmental P o l i c y  Act  o f  1969, r e q u i r i n g  

d e t a i l  ed environmental  impact assessments o f  major  f ede ra l  p r o j e c t s ,  caused 

delays i n  t he  Trans-Alaska P i p e l i n e ,  o f f s h o r e  l ease  sales,  and nuc lea r  

power p l an t s ,  w h i l e  government agencies learned  t o  comply adequately w i t h  

i t s  requirements.  

(g)  The Clean A i r  A c t  o f  1970 caused i n d u s t r i a l  and power p l a n t  

opera to rs  t o  t u r n  away f rom coa l  t o  na tu ra l  gas arid o i l  t o  meet t h e  s u l f u r  

ox i de  emission standards as w e l l  as automobi le  manufacturers t o  b u i l d  cars  w i t h  

reduced f u e l  economy t o  meet emiss ion requi rements . 
It must be emphasized t h a t  those p o l i c i e s  t h a t  acted t o  l i m i t  energy p roduc t ion  

were v a l i d  f rom a s o c i a l ,  economic, and environmental  pe rspec t i ve .  Wi thout  

them, bo th  i n f l a t i o n  and environmental  d e t e r i o r a t i o n  would have been acce le ra ted .  

The r o o t  cause o f  t h e  p resen t  c r i s i s  l i e s  l e s s  i n  l i m i t e d  p roduc t ion  than i n  a  

s e t  of  m i sd i r ec ted  p o l i c i e s ,  t h a t  f o s t e r e d  over-consumption o f  energy. 
I 

The Arab o i l  embargo focused a t t e n t i o n  on America's energy problems. 

A number o f  s t ud ies  o f  t he  energy c r i s i s  have been completed, each recommending 

d i f f e r e n t  p o l  i c y  op t i ons  designed t o  he1 p t h e  n a t i o n  determine what i t  wants i t s  

energy f u t u r e  t o  be. The Ford Foundat ion 's  Energy P o l i c y  P r o j e c t  and t he  

Department o f  I n t e r i o r ' s  P r o j e c t  Independence have made c a r e f u l  assessments o f  

t h e  impacts assoc ia ted w i t h  d i f f e r e n t  energy p o l i c i e s ,  t a k i n g  t h e  economy and 

t h e  environment i n t o  account.  

The most exhaus t i ve  a n a l y s i s  o f  t he  energy problem was conducted by t h e  

Ford Foundat ion 's  Energy P o l i c y  P r o j e c t  over  a  two-and-a-hal f  year  pe r i od  a t  a 

c o s t  o f  $4 m i l l i o n * .  Ford p r o j e c t s  t h r e e  energy fu tu res ,  each w i t h  d i f f e r e n t  

mix o f  energy conserva t ion  and supply options. The H i s t o r i c a l  Growth scenar io  

p r o j e c t s  a  f u t u r e  much l i k e  t he  past ,  i n  which p o l i c i e s  would be enacted t o  

ma in ta i n  a  h i g h  r a t e  o f  growth i n  energy consumption. Th i s  o p t i o n  would r e q u i r e  

*Ford Foundat ion Energy P o l i c y  P r o j e c t ,  A Time To Choose: America's Energy Fu tu re .  
(Cambridge, Mass. : B a l l  i nge r  Pub1 i sh ing  Company, 1974). 
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maximum domest ic energy p roduc t i on  and dependence on o i  1  impor ts .  The second 

energy f u t u r e  i s  t h e  Technica l  F i x  a l t e r n a t i v e ,  i n  which energy consumption i s  
i 

decreased by i n c r e a s i n g  t h e  e f f i c i e n c y  of  energy use. Such p o l i c i e s  would 

a l l o w  t h e  n a t i o n  t o  ma in ta i n  a l l  t h e  se r v i ces  which energy c u r r e n t l y  prov ides 

w h i l e  decreas ing t h e  t o t a l  amount consumed. Th i s  op t i on  a l l ows  t h e  n a t i o n  t o  

be more s e l e c t i v e  i n  choosing energy supply  op t i ons .  The t h i r d  scenar io  i s  c a l l e d  

Zero Energy Growth and would r e q u i r e  p o l i c i e s  t o  match long-range energy growth 

w i t h  popu la t i on  inc reases .  Accord ing t o  t h e  Ford ana l ys i s ,  t h e  adop t ion  o f  such 

a  p o l i c y  would no t  reduce employment gr cause se r i ous  economic d i s l o c a t i o n s .  

(Appendix G c o n t a i n s  a  f u l l  summary o f  t h e  Ford Foundat ion 's  Energy P o l i c y  P r o j e c t .  ) 

The Federal  Energy A d m i n i s t r a t i o n ' s  P r o j e c t  Independence Report*  took  a  

d i f f e r e n t  approach. I t  began w i t h  a  business-as-usual  s cena r i o  which served as 

t h e  base f rom which p o l i c y  o p t i o n s  designed t o  ach ieve  energy independence were 

analyzed. From t h i s ,  P r o j e c t  Independence exp lo red  t h r e e  op t i ons  f o r  ach iev i ng  

zero o i l  impor ts :  acce le ra ted  supply ,  conserva t ion ,  and emergency programs. 

Acce le ra ted  supply r e q u i r e s  t h e  maximum amount o f  growth f o r  each o f  t h e  conven t iona l  

fue l  sources ( o i l ,  gas, coa l ,  nuc l ea r )  as w e l l  as p roduc t i oq  o f  s y n t h e t i c  f u e l  

supp l i es  f rom coa l  and shale .  The adop t ion  o f  such a  po l  i c y  would produce 

I a cu te  shortages o f  c a p i t a l ,  l a b o r ,  and m a t e r i a l s  t o  say n o t h i n g  o f  water  resource  

d e p l e t i o n  and h i gh  popu la t i on  and environmental  impacts i n  those areas s u b j e c t  

I t o  development. 

~ The FEA's conserva t ion  o p t i o n  was l e s s  e x t e n s i v e l y  developed than t h e .  s i m i l  a r  

scenar io  produced by Ford ' s  Energy Pol i c y  P r o j e c t .  P r o j e c t  Independence concl  uded 

t h a t  n e i t h e r  acce le ra ted  s ~ ~ p p l y  o r  conse rva t i on  a lone  cou ld  ach ieve zero  o i l  impor ts  

by 1985. Some combinat ion o f  t h e  two would be requ i r ed .  The emergewy program 

con ta ined  methods t o  m i t i g a t e  t he  e f f e c t s  o f  a  sho r t - t e rm  o i l  embargo. T h i s  

*Federal  Energy Admin i s t r a t i o n  , P r o j e c t  Independence Report .  (Washington, D.C . : 
Government P r i n t i n g  O f f i ce ,  November, 1974). 



would require expanded oil  storage f a c i l i t i e s  and emergency conservation measures. 

( A  summary of the Project Independence Report i s  presented in Appendix F . )  

In his State of the Union address on January 16, 1975, President Ford 

offered his program for  securing national indpendence from a l l  foreign fuels 

by 1985. The President's program asked the country t o :  

1 .  Reduce oil  imports by one million barrels per day by the end of 1975, 

t o  be further reduced by two million barrels per day by the end of 1977 

with total  independence by 1985. 

2.  "Develop our energy technology and resources so the United States has 

the abi l i ty  t o  supply a significant share of the energy needs of the 

free world by the end of the century." 

Translated into actual plans, th is  means t h a t  the following have t o  be constructed 

by 1985, according t o  President Ford:  

1 .  200 major nuclear power plants 

2. 250 major new coal mines 

3. 150 major coal f i red power plants 

4 .  30majornewoil  refineries 

5. 20 major new synthetic fuel plants 

6. the dr i l l ing  of many thousands of new oil wells 

Such a program, i f  enacted, will demand much from Montana. In the absence 

of a declared s ta te  energy policy and programs designed t o  implement t h a t  policy, 

Montana can expect t o  have by 1985: 

--a uranium enrichment plant t o  process fuel for  a portion of the 200 new 

nuclear plants ,-wi t h  a 2,400-megawatt electrical plant t o  energize i t .  

--accelerated development of synthetic fuels plants, requiring niore water 

t h a n  i s  available in the Yellowstone River Basin, i f  irrigated agriculture i s  

allowed t o  grow as planned. 
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--Montana coa l  mines t o  be p r o d u c i n g  a p p r o x i m a t e l y  109 m i l l i o n  t o n s  o f  I 

c o a l  p e r  y e a r ,  o r  more t h a n  s i x  t i m e s  1974 r e c o r d  h i g h  p r o d u c t i o n .  T h i s  l e v e l  

o f  a c c e l e r a t e d  development woul d  tse necessary  under  t h e  P r e s i d e n t ' s  program i n  

s p i t e  o f  t h e  f a c t  t h a t :  

1 .  r e c l a m a t i o n  i n  Montana i s  n o t  y e t  p roven.  

2. e x t e n s i v e  damming o f  t h e  f r e e - f l  owing Ye1 1  owstone R i  v c r ,  inc !  ud'ng 

P . l l enspur - t ype  dams, would be r e q u i r e d .  

3. e a s t e r n  Montana would  become h e a v i l y  i p r ! u s t r i a l  i z e d .  

4. t h e  c l e a n  a i r  and w a t e r  o f  e a s t e r n  ! lontana would be s a c r i f i c e d .  

P r e s i d e n t  Ford  o u t l i n e d  a  s p e c i f i c  program f o r  a c h i e v i n g  energy s e l f - s u f f i c i e n c y  

by  1985. The l e g i s l a t i v e  p r o p o s a l s  s e n t  t o  Congress a1 reqdy  have met c o n s i d e r a b l e  

r e s i s t a n c e .  The P r e s i d e n t  and Congress do n o t  see eye t o  eye OF a  number o f  key  

i s s u e s :  t h e  o v e r a l l  e f f e c t  o f  t h e  p r o p o s a l s  on i n f l a t i o n ,  t h e  o i l  i m p o r t  t a x ,  

t h e  a d v i s a b i l i t y  o f  domes t i c  gas r a t i o n i n g .  A c c o r d i n g  t o  many obse rve rs ,  i t  

w i l l  be some months b e f o r e  t h e  f e d e r a l  government dec ides  upon a  comprehensive 

energy  p o l  i c y  f o r  t h e  n a t i o n ,  

T h i s  shou ld  n o t  be i n t e r ~ r e t e d  t o  mean t h a t  Yontana has a  b r e a t h i n g  s p e l l  

t o  d e c i d e  whether  o r  how t o  respond t o  t h e  emerging f e d e r a l  energy  proqram. 

r lontana cannot  a f f o r d  t o  w a i t .  I f  14ontana makes d e c i s i o n s  now t o  de te rm ine  i t s  

energy  f u t u r e ,  t h e  f e d e r a l  government must  respond e x p l i c i t l y  t o  t h o s e  d e c i s i o n s  

when d e c i d i n g  i t s  own c o u r s c  o f  a c t i o n .  I n  t h e  a b s m c e  o f  a d e l i b e r a t e ,  

c o h e r e n t ,  and c l e a r  l lon tana energy  p o l  i c y ,  t h e  f e d e r a l  aovernment i s  1  i k e l y  t o  

i g n o r e  Plontana's d e s i r e s  i n  d e s i g n i n q  and imp lemen t ing  a  n a t i o n a l  energy  p o l i c y .  

Perhaps t h e  g r e a t e s t  advantage o f  b o l d  a c t i o n  now i s  t h a t  i t  would  a l l o w  

s t a t e  government t o  a t t e m p t  t o  d e f i n e  t h e  optimum ba lance  between t h e  v a r i o u s  and 

v a r i e d  sac1 a1 , ecanomic, and env i ronmen ta l  qaa ls  f a r  Mentana. W l  t h a u t  such a c t i o n  

t h e s e  d e c i s i o n s  w i l l  be l e f t  t o  t h e  f e d e r a l  govern~nent  an(: t h e  energy  cong lomerates ,  

whose c t ~ a i c e s  r~ay n o t  be i n  t h e  b e s t  i n t e r e s t s  o f  t h e  s t a t e  and I t s  citizens. 
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Montana a l r eady  has an energy p o l i c y ,  a l though  i t  i s  i n  a d i s j o i n t e d  and 

c o n t r a d i c t o r y ,  piecemeal form. Montana energy p o l i c i e s  s t i l l  encourage over -  
, , 

consumption. Produc t ion  laws p l ace  a premium on e f f i c i e n c y  i n  energy e x t r a c t i o n  

and p roper  r e g u l a t i o n .  The Montana consumption p o l i c i e s t a r e :  

a. a promot iona l  p r i c i n g  system ( b l o c k  r a t e  s t r u c t u r e )  f o r  r e s i d e n t i a l  
, , 

and cornmerical e l e c t r i c i t y  and gas customers which encourages l a r g e  

consumption. 

b. l ower  o v e r a l l  c o s t  f o r  l a r g e  i n d u s t r i a l  customers f o r  gas and e l e c t r i c i t y .  

A lso  t h e  o v e r a l l  p r i c e  f o r  n a t u r a l  gas, which i s  i n  s h o r t  supply,  i s  

l owe r  than f o r  coa l  which i s  r e l a t i v e l y  p l e n t i f u l  . 
c. l i m i t e d  conse rva t i on  p o l i c i e s  such as t h e  55 m i l e  per  hour highway 

speed 1 i m i  t t h a t  has weak penal t i e s .  

The p o l i c i e s  and laws govern ing  t he  energy p roduc ing  i n d u s t r y  o f  Montana 

a re  much broader  and i n  some cases rep resen t  t h e  most f a r - s i g h t e d  l e g i s l a t i o n  i n  

t h e  n a t i o n .  These po l  i c i e s t  a re :  

a.  Reclamat ion laws- -app ly ing  t o  coa l  and uranium m in i ng  and d r i l l i n g  

f o r  o i l  and gas--which emphasize r e t u r n  o f  l and  t o  p r o d u c t i v e  use 

w i t h o u t  i n h i b i t i n g  p roduc t ion .  ( S t r i p  Mine S i t i n g  Act ,  S t r i p  M in ing  and 

Recl amation Ac t ,  O i  1 and Gas Conservat ion Board. ) 
I , '  

b. Discouragement o f  waste o f  energy i n  p roduc t ion ,  f o r  o i l ,  gas, and c o a l .  

( O i l  and Gas Conservat ion Board and t h e  Coal Conservat ion Ac t . )  

c ,  S i t i n g  o f  u t i l i t i e s  on t h e  bas i s  o f  p u b l i c  need and environmental  

c o m p a t i b i l i t y .  Prov ides f o r  one-stop approva l  f o r  u t i l i t i e s  and 

shor tens de lays i n  a p p l i c a t i o n  and f i l i n g  f o r  a i r ,  water  po l  1 u t i o n  

and o t h e r  permi ts  necessary t o  c o n s t r u c t  u t i l i t y  f a c i l i t e s .  The s i t i n g  

law a l lows  a f a c i l i t y  t o  be judged i n  t o t a l ,  r a t h e r  than i n  d i s j o i n t e d  

p a r t s .  
I 

*A summary o f  t h e  energy r e l a t e d  laws of Montana,can be found i n  Appendix E.  



Since t h e  1974 l e g i s l a t i v e  s e s s ion  t h e r e  have tieen f u r t h e r  po l icy  

d e c l a r a t i o n s  from the  execu t ive  branch. Governor Thomas L .  Judge has responded 

t o  a number of f ede r a l  energy po l i cy  i n i t i a t i v e s ,  i nc lud ing  t h e  Department 

of I n t e r i o r ' s  proposed Federal Coal Leasing Po l icy  and t h e  Federal Energy 

A d m i n i s t r a t i o n ' s  P r o j e c t  Independence. The Governor ' s  r e a c t i o n s  a r e  summarized 

be1 ow. 

Prel  imi nary Pos i t i on  S ta tement ,  Federal Coal Leasing,  Apri 1 1974 

The Montana Energy Advisory Counc i l ,  i n  response t o  t h e  f ede r a l  coal 

l e a s i n g  program, prepared a p re l iminary  p o s i t i o n  s t a t emen t .  In t h i s  s t a t emen t ,  

t h e  governor s t a t e d  t h e  po l icy  t h a t  Vontana would aq ree  t o  f u r t h e r  f ede r a l  coal 

l e a s i n g  i n  t h e  next  f i v e  y e a r s  on ly  " i f  i t s  combustion. o r  convers ion s i l l  t ake  

p lace  near  t h e  n a t i o n ' s  high energy demand a r e a s . "  "This p o s i t i o n , "  he s a i d ,  

"can be modified only i f  i t  can be c l e a r l y  shown t h a t  mine-mouth i n d u s t r i a l i z a t i o n  

i s  necessa ry  t o  meet s t a t e  needs ."  Governor Arthur A .  Link of  Yorth Dakota 

followed fAontana 's  po l i cy  l ead  and adopted a f i n a l  ~ o s i t i o n  " c o n s i s t e n t  w i t h  

Montana's Pre l iminary  Statement  of P o s i t i o n . "  Governor Judge toured Flontana t o  

r e c e i v e  a c i t i z e n  response on t h e  p re l iminary  p 3 s i t i o n  naper .  t!e repor ted  t h a t  

t h e  response was h igh ly  f avo rab l e .  

On t h e  P r o j e c t  Independence Report ,  Governor Judge i n  a January 1 7 ,  1975 

l e t t e r  t o  Frank Zarb,  a d m i n i s t r a t o r  of Federal  Energ,y Adminis t ra t ion ,  o u t l i n e d  

> lon tana l s  o b j e c t i o n s  t o  P r e s i d e n t  Fo rd ' s  energy po l i cy  p roposa l s .  The governor 

rnadc tb,e f o l l  owing recornendation: 

The S t a t e  of llontana recommends t h a t  t h e  A d n i n i s t r a t i o n  aqd Congress 
cons ide r  more than one energy f u t u r e  i n  d e r i v i n g  a na t i on  energy po l i cy ,  
p a r t i c u l a r l y  s i n c e  t h e  economic, soc i  a1 , envi r onn i~n t a l  and techno1 og ica l  
r e s u l t s  of  t h a t  pol i cy  w i l l  be of p r e a t  s i g n i f i c a n c e  and long d u r a t i o n .  

Rather  than  committing t h e  N a t i o n  t o  200 ma jo r  n u c l e a r  power p l a n t s ,  
250 major  nek, coal  mines, 150 major  caa l  - f i r e d  power p l a n t s ,  30 major  
new o i l  r e f l n e r i e s ,  20 major  new s y n t h e t i c  f u e l  p l a n t s  and t h e  d r l l l i n g  
o f  many thousands o f  new o i l  w e l l s  i n  t h e  n e x t  t e n  years ,  t h e  leaders  
o f  t h i s  N a t l o n  must c o n s i d e r  a  more balanced n a t l o n a l  approach. 



E s p e c i a l l y  i n  t he  a r i d  West, where impacts of massive energy 
i n d u s t r i a l  i z a t i o n  a re  1 i t t l e  known and g r e a t l y  feared, development 
o f  new f a c i l i t i e s  should proceed s l ow l y  u n t i l  consequences a r e  
b e t t e r  understood. 

Every d o l l a r  spent i n  develop ing new f o s s i l  fue l  sources and 
convers ion o r  r e f i n i n g  f a c i l i t i e s  should be matched by equal 
expendi tures f o r  conserv ing a 1 i m i  ted  f o s s i l  f u e l  base. 
Increased e f f i c i e n c y  o f  energy convers ion technology must be 
s t ressed  as much as c o n s t r u c t i o n  o f  new f a c i l i t i e s  which waste 
more o f  t he  "energy i n . "  Means o f  a c t u a l l y  c u t t i n g  back on 
energy use i n  t he  i n d u s t r i a l  sec to r ,  t r a n s p o r t a t i o n  and homes 
a r e  e q u a l l y  impo r tan t  as c o n s t r u c t i n g  hundreds o f  new f a c i l i t i e s .  

F i n a l l y ,  i f  we a re  t o  r eso l ve  our  energy c r i s i s ,  t h e  Nat ion  must , 

embark upon a comprehensive program o f  energy conserva t ion .  Th is  
1 ,  program must c r i t i c a l l y  examine many aspects o f  o u r  c u r r e n t  way of  

l i f e  and, ve ry  l i k e l y ,  must suggest some d r a s t i c  changes i n  i t .  
To do otherwise,  we f e e l ,  i s  t o  repeat l . the mis takes o f  t h e  past .  : 

Governor Judge summarized h i s  ,coal p o l i c i e s  i n  a s ta tement  t o  Russel l  T r a i n ,  

Environmental P r o t e c t i o n  Agency a d m i n i s t r a t o r .  Judge sa id :  

Montana has a l ong  and proud l e g i s l a t i v e  reco rd  o f  p r o t e c t i n g  i t s  
environment, and we w i l l  con t inue  t o  p r o t e c t  ou r  environment and 
ou r  people. As l o n g  as we can share ou r  m inera l  resources w i t h o u t  
undue c o s t  t o  o t h e r  va lues i n  t h e  s t a t e ,  we w i l l  do so. But we do 
n o t  i n t e n d  t o  be s i t t i n g  on s p o i l s  p i l e s  watch ing wasted r i v e r s  
f l o w  across farms and ranches dest royed f o r  t h e  sake o f  t h e  n a t i o n ' s  
energy a p p e t i t e .  Farming, ranching,  and outdoor  r e c r e a t i o n  a r e  
economic mainstays o f  t h i s  s t a t e .  They w i l l  be protected.*  

a _ 
E x i s t i n g  s t a t e  energy p o l i c y  i s  inadequate t o  assure Montana's f u t u r e  

+ 

economic s t a b i l  i ty,  a g r i c u l t u r a l  growth and environmental  qua1 i t y .  To make 

t h e  s t a t e ' s  p o l i c i e s  s u f f i c i e n t  t o  p r o t e c t  Montana's i n t e r e s t s ,  a c t i o n  i n  two 

general  areas i s  r equ i red .  F i r s t ,  p resen t  subs id i es  which encourage i n e f f i c i e n t  

use o f  energy must be e l im ina ted .  concur rkn t  w i t h  t h i s  a c t i o n ,  t he  s t a t e  should 

encourage t he  energy conserva t ion  e f f o r t s  o f  r e s i d e n t i a l  , commercial , and i n d u s t r i a l  

consumers so t h a t  energy demand i s  decreased even as se rv i ces  prov ided by energy 

a re  mainta ined.  Second, t h e  s t a t e  must enact  p o l i c i e s  t o  gu ide  f u t u r e  energy 

development and p rov ide  reasonable l i m i t s  on energy convers ion f a c i l i t i e s .  

*Reported i n  EPA-LOG, 1974, a news1 e t t e r  o f  t h e  Environmental P r o t e c t i o n  Agency, 
Denver, Colorado , (Specia l  E d i t i o n ,  J u l y  1974). 
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Recommendations f o r  Federa l  Enerqy Pol i c y  

i 

The s t a t e  shou ld  a s s i s t  t h e  f e d e r a l  government i n  a r r i v i n g  a t  a  reasonab le  

~ n a t i o n a l  energy  p o l i c y .  The s t a t e  shou ld  n o t  be asked t o  s u f f e r  t h e  n e g a t i v e  

~ i n )pacts  o f  mass ive  energy  deve l  opment w i t h o u t  s in iu l  taneous imp1 emen ta t i  on o f  a  

comprehensive n a t i o n a l  c o n s e r v a t i o n  proqram. Wi th  such a  program t h e  s t a t e  caQ 

be assu red  t h a t  i t s  s a c r i f i c e s  a r e  made t o  s u p p l y  n a t i o n a l  energy needs r a t h e r  

I t han  energy  demands. Demand and need a r e  n o t  synonymous; th rough  i n c r e a s e d  

e f f i c i e n c y  t h e  n a t i o n  can have t h e  same energy  s e r v i c e s  a t  reduced energy  c o s t .  

I Here i s  an o u t 1  i n e  s u g g e s t i n g  a  w o r t h e ~ i i i l e  f e d e r a l  energy  p o l i c y :  

A. The n a t i o n ,  a t  a  minimum, shou ld  adop t  a  goa l  o f  a c h i e v i n g  an average 

energy  g rowth  r a t e  o f  2  p e r c e n t  p e r  y e a r  t h r o u g h  t h e  y e a r  2000 ( T h i s  i s  t h e  

Ford  F o u n d a t i o n ' s  T e c h n i c a l  F i x  Scet:ario). T h i s  p o l  i c y  o p t i o n  would:  

1 .  R e s u l t  i n  l o w e r  p e r  u n i t  p r i c e s  f o r  ene rgy  than  would  some o t h e r  

p o l i c y  o p t i o n s .  

2. R e t a i n  and expand t h e  i n d i v i d u a l  s e r v i c e s  p r o v i d e d  by  energy  w h i l e  

d e c r e a s i n g  g rowth  i n  a2gregate  energy  demand. 

3 .  R e t a i n  and expand economic s t a b i l i t y  and employment. 

4. P r o v i d e  g r e a t e r  f l e x i b i l i t y  i n  energy  s u p p l y  than  o t h e r  p o l i c y  o p t i o n s .  

5.  A1 1  ow maintenance o f  env i ronmen ta l  qua1 i t y  s tandards .  

B.  The goa l  o f  2  p e r c e n t  annual  energy  g rowth  c o ~ ~ l d  be reached b y  e n a c t i n g  

such measures as :  

1  . Mandatory and gradua l  l y  i n c r e a s i n g  s tandards  f o r  autornobi 1  e  f u e l  

! economy. 

I 2. I n c e n t i v e s  f o r  e f f i c i e n t  h e a t i n g  and c o o l i n g  o f  b u i l d i n g s .  

1 3 .  R e v i s i o n  o f  r e g u l a t o r y  and t a x  s t r u c t u r e s  t o  e l i m i n a t e  p r o m o t i o n a l  

energy r a t e s  and s u b s i d i e s .  

4 .  D i r e c t  government a c t i o n  t o :  a . )  s h i f t  more energy research  and 

deve l  opment funds t o  conserva t ion  and techno1 ogy , and promate! t h e  purchase o f  
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goods and se rv i ces  r e p r e s e n t i n g  t h e  most advanced energy sav ing  

techno log ies .  

Upon enactment o f  such a  conse rva t i on  p o l i c y ,  Montana should  accept  l o c a t i o n  

o f  necessary energy f a c i l i t i e s  i n - s t a t e ,  i f  c e r t a i n  c r i t e r i a  a re  met. The 

c r i t e r i a  would recogn ize  t h a t  s t a t e  government, because o f  i t s  c l ose  re1  a t i o n s h i  p  

t o  t h e  people, can more e f f e c t i v e l y  gu ide t h e  s i t i n g  o f  energy f a c i l i t i e s  and 

m i t i g a t e  t h e i r  nega t i ve  e f f e c t s  than t he  f e d e r a l  government. 

C. The federa l  government should  adopt t h e  f o l l o w i n g  c r i t e r i a  t o  a s s i s t  

i t  i n  d e c i d i n g  upon f u t u r e  energy supp ly  op t i ons .  

1.  A l l  r eg i ons  o f  t h e  n a t i o n  s h a l l  bear t h e  burden o f  supp l y i ng  energy 

i n  p r o p o r t i o n  t o  t h e i r  demand f o r  t h a t  energy. 

2 .  Federal  r e g u l a t i o n  and l e g i s l a t i o n  f o r  supp l y i ng  t h e  n a t i o n ' s  energy 

needs s h a l l  i n c o r p o r a t e  s t a t e  energy p o l i c i e s .  

3. S ta tes  s h a l l  be i n t e g r a l l y  i n v o l v e d  i n  a1 1  phases o f  f ede ra l  energy 

p l ann ing  w i t h i n  t h e i r  r e s p e c t i v e  borders .  

4. S ta tes  cou ld  c o n t r o l  t h e  s i t i n g  o f  energy f a c i l i t i e s  w i t h i n  t h e i r  

borders .  

5 .  Such proposals  must r e s u l t  i n  t h e  most f a v o r a b l e  n e t  energy d e l i v e r y .  

(Montana coal  burned i n  I l l i n o i s  i s  l e s s  energy e f f i c i e n t  than bu rn i ng  

West V i r g i n i a  underground o r  su r f ace  mined coal  i n  I l l i n o i s . )  

6 .  S t a t e  a i r  and wate r  environmental  q u a l i t y  standards s h a l l  be met. 

7 .  The f ede ra l  government s h a l l  p rov i de  funds t o  m i t i g a t e  adverse 

environmental  , s o c i a l  and economic impacts r e s u l  t i  ng f rom energy development. 

8. Sur face min ing  o f  m ine ra l s  (uranium, coa l  ) must t ake  p lace  o n l y  i n  

areas where rec l ama t i on  i s  proven. 

9. Water a v a i l a b i l i t y  f o r  a g r i c u l t u r a l  growth must n o t  be l i m i t e d  by 

premature water  a p p r o p r i a t i o n s  f o r  i n d u s t r i a l  uses. A g r i c u l t u r e  should  

be g iven  h i g h e s t  p r i o r i t y  f o r  f u t u r e  wa te r  app rop r i a t i ons .  
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Montana has s p e c i f i c  energy  problems upon wh ich  s t a t e  government must  a c t .  

The Env i ronmenta l  Q u a l i t y  Counc i l  p r e s e n t s  t h e  f o l l o w i n g  p o l i c y  c o n s i d e r a t i o n s  

and p o t e n t i a l  o p t i o n s  f o r  d i s c u s s i o n  l e a d i n q  toward r e s o l u t i o n  o f  t h e  s t a t e ' s  

energy  problems. 

ENERGY POLICY CONSIDERATIONS AN9 POTEYTIAL OPTIO!,IS* 

ENERGY FEMPND--El e c t r i  c i  t y  

F i n d i n g s  o f  Fac t :  

1 .  The e x i s t i r , g  p r i c i n g  s t r u c t u r e  o f  e l e c t r i c i t y  e s t a b l  i s h e d  by t h e  

Montana P u b l i c  S e r v i c e  Commission g i v e s  a  p e r  u n i t  o f  energy p r i c e  

d i s c o u n t  t o  l a r g e  u s e r s .  T h i s  i s  a  p r o m o t i o n a l  p r i c i n g  system t h a t  

encourages consumpt ion o f  e l e c t r i c i t y  (pp .  59-60) .  

Suggested Pol i c y :  

The P u b l i c  S e r v i c e  Commission shou ld  adopt  a  p r i c i n g  s t r u c t u r e  t h a t  

wou ld  encourage e f f i c i e n t  a l l o c a t i o n  o f  r l on tana ' s  l i m i t e d  resources  

and consersve energy .  The p r i c i n g  s t r u c t u r e  s h o u l d  r e f l e c t  t h e  f u l l  

c o s t  t o  s c c i e t y  o f  p r o d u c i n g  each a d d i t i o n a l  u n i t  o f  energy  ( t h a t  i s ,  

t h e  marg ina l  c o s t ) ,  and s h o u l d  be phased i n  o v e r  a  p e r i o d  o f  t i m e .  

Suggested Pol i c y  Imp1 emen ta t i on  : 

Temporary changes as f o l l o w s  shou ld  be made w h i l e  c e r t a i n  s t u d i e s  a r e  

b e i n g  conducted (see Appendix A, p.  190 ) .  

a. The e x i s t i n g  b e c l i n i n g  b l o c k  r a t e  s t r u c t u r e  shou ld  be a l t e r e d  

by i n c r e a s i n g  charges f o r  " t a i  1  end" b l o c k s ,  r e p r e s e n t i n g  1  a r g e  u s e r s .  

b. Rates f o r  seasonal  peak l o a d  p e r i o d  ( w i n t e r )  shou ld  be i n c r e a s e d  

r e l a t i v e  t o  seasonal non-peak p e r i o d s .  C e r t a i n  s t u d i e s  a r e  necessary  

t c  implement t h e  m a r g i n a l  c o s t  p r i c i n a  s t r u c t u r e  suggested under  P o l i c y .  

The s t u d i e s  a r e  as f o l l o w s :  

*Page numbers f o l l o w i n g  f i n d i n g s  o f  f a c t  r e f e r  t o  s u p p o r t i n g  m a t e r i a l  i n  t h e  
body o f  t h e  ?lantana Energy P o l i c y  Study.  



a. Determine t h e  customer s e r v i c e  cos t ,  demand c o s t  ( c o s t  o f  

a d d i t i o n a l  gene ra t i ng  c a p a c i t y )  and energy c o s t - - a l l  components o f  marg ina l  

c o s t - - f o r  each c l ass  o f  e l e c t r i c i t y  consumer d u r i n g  peak and non-peak 

per iods .  

b. Begin t e s t i n g  t o  determine f e a s i b i l i t y  o f  t ime-of -day me te r i ng  systems 

f o r  a1 1  c lasses o f  cnstomers ( r e s i d e n t i a l  , commercial , and i n d u s t r i a l  ) . 
c .  Determine e l a s t i c i t i e s  of demand (response t o  p r i c e  changes) f o r  

each customer c l a s s  f o r  peak and non-peak pe r i ods .  

Based on t h e  f i n d i n g s  o f  s t i !d ies ,  t h e  P u b l i c  Serv ice  Commission cou ld  enac t  

a  r a t e  s t r u c t u r e  which would conserve energy and ensure f u t u r e  energy supp l i es .  

ENERGY DEMAND--Natural Gas 

F ind ings  o f  Fact :  

1 .  Montana n a t u r a l  gas suppl  i e s  a r e  be ing  and w i l l  be s t r a i n e d  by t he  

r e d u c t i o n  and eventua l  c u t o f f  o f  impor ts  f rom Canada (p.  30 ) .  

2 .  The e x i s t i n g  n a t u r a l  gas p r i c i n g  system, based on d e c l i n i n g  b locks  

s i m i l a r  t o  those used i n  e l e c t r i c i t y  p r i c i n g ,  reduces pe r  u n i t  c o s t  t o  

1  arge consumers and encourages consumption (pp. 31 -32) .  

3. I n t e r r u p t i b l e  gas c o n t r a c t s  ( i n  which supp l i es  can be c u t  o f f  d u r i n g  

t imes o f  s h o r t  supp ly )  makes i n d u s t r y  most v u l n e r a b l e  t o  shutdown i n  the  

even t  o f  n a t u r a l  gas shor tages (pp. 33-34). 

Suggested P o l i c y :  

The P u b l i c  Serv ice  Commission should  adopt a  p r i c i n g  s t r u c t u r e  which w i l l  

encourage e f f i c i e n t  a1 1  o c a t i o n  o f  Montana's 1  i m i  t e d  n a t u r a l  gas suppl i e s  . 
Avenues should  be exp lo red  t o  encourage t h e  s h i f t  by l a r g e  consumers t o  

o t h e r  f u e l  sources ( coa l  , f o r  exampl e)  . 
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Suggested Pol icy Imp1 ementation: 

a .  The exist ing declining block r a t e  s t ruc ture  should be a l t e red  

by increasing charges fo r  " t a i l  end" blocks, representinq large  users. 

b .  Studies should beqin t o  determine the economic and technological 

f e a s i b i l i t y  of converting large natural gas users t o  the use of o ther  fue l s .  

c .  The price of natural gas should be allowed. t o  r i s e  t o  a level equal 

to  the marginal cost (cos t  per uni t  supplied) bf providing i t  under a 

deregulated production system. 

E N E R G Y  DEMAND--Conservation Assistance 

Suggested Policy: 

Because energy supplies will decrease, i t  i s  in the best  long-term 

in t e r e s t s  of Montana t o  encourage energy conservation by consumers. I t  i s  

also in the i n t e r e s t  of the s t a t e  t o  help Flontana industry overcome or 

avoid periods of short  supply. Hence incentives are  necessary to encourage 

res ident ia l  and industrial  consumers t o  conserve energy and to  encourage 

industry t o  switch t o  more plentiful  energy supplies,  such as coal .  

Suggested Policy Implementation: 

a .  Low in t e r e s t  loans should be made avai lable  t o  home and apartment 

owners to  encourage ins ta l  1 ation of insula t ion,  storm windows and other 

energy saving equipment. The conservation assistance should be limited t o  

loans of (say) $500 per housinq unit  over a two-year period. rloney fo r  the 

program could come from s t a t e  investments funds, some of which are  now being 

invested out of s t a t e .  The perhaps slicjht loss  of i n t e r e s t  revenue could 

be discounted by increased revenue from income taxes on contractors and 

suppliers of energy conservation equipment. The loans could be administered 

ttirough commerical banks and loan i n s t i t u t i ons  which would be doing a 

public service ,  recouping costs through loan service charges, and possibly 

deriving increased business. 



b. A c c e l e r a t e d  t a x  d e p r e c i a t i o n  s h o u l d  be a l l o w e d  f o r  i n d u s t r i a l  and 

comner i ca l  consumers who i n s t a l  1  ene rgy  c o n s e r v a t i o n  equipment.  T h i s  

wou ld  a l l o w  t h e  d e p r e c i a t i o n  o f  p r o p e r t y  i n  l e s s  t i m e  and a l l o w  g r e a t e r  

t a x  b e n e f i t s  i n i t i a l l y - - a n d  more cash i n  hand- -ye t  i n s u r e  payment o f  t h e  

t a x  a f t e r  t h e  t i m e  o f  d e p r e c i a t i o n .  

c .  ' I n d u s t r i a l  consumers s w i t c h i n g  t o  c o a l  o r  e l  e c t r i c i  t y  from n a t u r a l  

gas c o u l d  be a1 lowed t o  s e l l  bonds o n  t h e  t a x - f r e e  m u n i c i p a l  bond marke t ,  

as t h e y  a r e  now a l l o w e d  t o  do f o r  i n s t a l l a t i o n  o f  p o l l u t i o n  c o n t r o l  d e v i c e s .  

S w i t c h i n g  f r o m  gas t o  c o a l  a l s o  wou ld  i n v o l v e  t h e  need f o r  p o l l u t i o n  c o n t r o l  

t e c h n o l o g y  so  t h e  bonds c o u l d  be s c l d  t o g e t h e r .  There  a1 so s h o u l d  be a  

d e f i n i t e  t i m e  p e r i o d  t o  encourage r a p i d  a c t i o n .  

[NERGY DEMAND--Petroleum 

F i n d i n g s  o f  Fac t :  

' 1 .  The g r e a t e s t  p o r t i o n  o f  t h e  g rowth  i n  p e t r o l e u m  demand has been i n  t h e  

t r a n s p o r t a t i o n  s e c t o r  (p. 18 ) .  

2. The 55 m.p.h. c o n s e r v a t i o n  speed l i m i t ,  a l t h o u g h  i t  has weak p e n a l t i e s ,  

has encouraged c o n s e r v a t i o n  o f  f u e l  (pp. 20-21 ) . 
Suggested Pol  i c y  : 

The s t a t e  shouTd a t  l e a s t  match t h e  c o n s e r v a t i o n  program wh ich  t h e  f e d e r a l  

government has enacted,  one p o r t i o n  o f  wh ich  i s  t h e  mandatory speed l i m i t .  

The s t a t e  a l s o  shou ld  encourage o t h e r  fo rms o f  p e t r o l e u m  c o n s e r v a t i o n .  

ENERGY PRODUCTION--Uranium M i n i n g  

F i n d i n g s  o f  Fac t :  

1 .  E x t e n s i v e  u ran ium e x p l o r a t i o n  i s  o c c u r r i n g  i n  Montana. A l t h o u g h  most  

o f  t h i s  e x p l o r a t i o n  i s  s t i l l  s p e c u l a t i v e ,  i t  i s  l i k e l y  t h a t  i n  t h e  f u t u r e ,  

u ran ium m i n i n g  w i l l  o c c u r  h e r e  (pp.  75-78).  
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2. S t a t e  laws a1 ready  p r o v i d e  f o r  some r e g u l a t i o n  o f  t h e  u ran ium m i n i n g  

i n d u s t r y .  However, under  t h e s e  laws,  t h e  r e g u l a t i o n s  a r e  i nadequa te  q r  

have n o t  been promula ted s p e c i f i c a l l y  f o r  u ran ium.  Some forms o f  u ran ium 

m i n i n g ,  i n  p a r t i c u l a r  s o l u t i o n  m i n i n g  where a c i d  s o l u t i o n s  a r e  i n j e c t e d  i n t o  

t h e  d e p o s i t  and t h e n  recove red  a l o n g  w i t h  uran ium,  i s  n o t  covered a t  a l l  even 

though i t  c o u l d  have v e r y  ha rmfu l  e f f e c t s  on w a t e r  q u a l i t y  and l a n d  

p r o d u c t i v i t y  (p.  8 2 ) .  

Suggested P o l i c y :  

The s t a t e  shou ld  p r e p a r e  t o  r e g u l a t e  t h e  u ran ium i n d u s t r y  i n  a n t i c i p a t l ~ n  o f  

a c t u a l  devclopment because o f  t h e  p o t e n t i a l  hazards o f  i m p r o p e r l y  r e g u l a t e d  

u ran ium m i n i n g .  '4ajor r e l i a n c e  on p r e s e n t  s t a t e  l a w  shou ld  occu r  i n  t h e  

s h o r t  t e r m  w i t h  p r e p a r a t i o n s  b e i n g  made t o  d r a f t  l e g i s l a t i o n  f o r  p roper  

r e g u l a t i o n  o f  a l l  f ~ r r n s  o f  u ran ium m i n i n g  by mid-1977. 

Suggested Pol i c y  Imp1 emen ta t i on :  

a. 6y r e s o l u t i o n ,  t h e  l e q i s l a t u r e  s h o u l d  g i r e c t  t h e  r e l e v a n t  s t a t e  agenc ies ,  

t h e  Department o f  S t a t e  Lands and t h e  Department o f  H e a l t h  and Env i ronmenta l  

Sc iences (DHES), t o  d r a f t  o r  update  r u l e s  o r  r e g u l a t i o n s  concern ing  urgn ium 

m i n i n g  and m i l  1  i ng t o  safeguard env i ronmen ta l  qua1 i t y  and worke r  s a f e t y .  

The r e s o l u t i o n  a l s o  s h c u l d  d i r e c t  t h e  two depar tments ,  a l o n g  w i t h  t h e  CQC, t o  

j o i n t l y  de te rm ine  what new laws  need t o  be enac ted  and what i s  r e q u i r e d  t o  

sa feguard  t h e  s t a t e ' s  i n t e r e s t .  They shou ld  be d i r e c t e d  t o  r e p o r t  t o  t h e  

1977 legislative s c s s i ~ n  w i t h  t h e i r  f i n d i n g s ,  

b .  A l s o  b y  r e s o l u t i o n ,  t h e  1 2 g i s l a t u r e  shou ld  d i r e c t  t h e  DHES t o  upgrade i t s  

r e g u l a t o r y  program so the s t a t f  can t a k e  o v e r  t h e  P.tomic Energy C o m m i s s i ~ n ' s  

r e g u l a t o r y  f u n c t i o n s  i n  Montana. 
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ENERGY PRODUCTION--Uranium Enrichment 

F ind ings  o f  Fact :  

1.  Loca t i on  o f  a  uranium enr ichment p l a n t  i n  Montana a l r eady  has been 

proposed once, and ano ther  proposal ,  o r  a p p l i c a t i o n  f o r  a  pe rm i t  under 

t h e  U t i l i t y  S i t i n g  A c t  c o u l d  come b e f o r e  1980 (p.  83 ) .  

2. Uranium enr ichment p lans  f o r  Montana a r e  p r i m a r i l y  based upon t h e  

s t a t e ' s  p l e n t i f u l  coa l  reserves  which can p o t e n t i a l  l y  produce e l e c t r i c i t y  

t o  power t h e  enr ichment  p rocess .  (p .  83 ) .  

3. S i t i n g  o f  a  uranium enr ichment p l a n t  i s  a l r eady  r e g u l a t e d  under t h e  

U t i l i t y  S i t i n g  A c t  a l though  s p e c i f i c  r u l e s  have n o t  been promulgated (p.  84 ) .  

Suggested Pol i c y  : 

The s i t i n g  o f  an uranium enr ichment  p l a n t  cou ld  mean c o n s t r u c t i o n  of 

t he  l a r g e s t  coa l  convers ion  p l a n t  complex i n  t h e  s t a t e .  Due t o  i t s  l a r g e  

impact,  any such p l a n t  should  be r e g u l a t e d  by t h e  Department o f  Na tu ra l  

Resources and Conservat ion as any o t h e r  coa l  convers ion  f a c i l i t y .  I f  t h e  

s i t i n g  cho ice  i s  t h e  s t a te ' s - -wh i ch  i t  may n o t  be due t o  f e d e r a l  j u r i s d i c t i o n  

such a p l a n t  should  be c a r e f u l l y  i n v e s t i g a t e d  and i f  pe rm i t t ed ,  s t r i n g e n t l y  

r e g u l  a ted.  

Suggested Pol i c y  Imp1 ementat ion:  

By r e s o l u t i o n  t h e  1 eg is1  a t u r e  should  d i r e c t  t h e  Department o f  Na tu ra l  

Resources and Conservat ion t o  proniul ga te  r u l  es and r e g u l  a t i o n s  under 

t h e  U t i l  f ty  S i t i n g  A c t  concern ing uranium enr ichment f a c i l  i t i e s .  A lso ,  

t h e  Department should  be asked t o  r e p o r t  t o  t h e  1977 l e g i s l a t i v e  sess ion  

what f u r t h e r  l e g i s l a t i o n  i s  needed t o  p r o p e r l y  r e g u l a t e  uranium enr ichment 

f a c i l  i t i e s .  The Department o f  Hea l t h  and Environmental  Sciences should  

s c r u t i n i z e  i t s  r u l e s  and r e g u l a t i o n s  t o  determine whether t h e  e x i s t i n g  

a u t h o r i t y  and r e g u l a t i o n s  a r e  adequate. 



ENERGY PRODUCTION--Petroleum and Platural  Gas 

F i n d i n g s  o f  Fac t :  

1 .  Pe t ro leum and n a t u r a l  gas s u p p l i e s  from Canada a r e  expected t o  be c u t  

o f f  i n  t h e  1980s (pp.  27 and 3 0 ) .  

2. Canadian n a t u r a l  gas accoun ts  f o r  much o f  what  gas i s  consumed i n  Montana. 

Canadian o i l  accounts  f o r  a p p r o x i m a t e l y  o n e - t h i r d  o f  t h e  o i l  r e f i n e d  i n  t h c  

s t a t e  (p .  30): 

3. O i l  and gas p r o d u c t i o n  i n  Montana c o u l d  o f f s e t  decreaseg i n  o i l  and gas 

s u p p l i e s  caused b y  Canadian e x p o r t  r e d u c t i o n s  and c u t o f f s  (pp. 22-23 and 3 4 ) ,  

4. S y n t h e t i c  f u e l s  p l a n t s  c o u l d  meet Montana needs f o r  o i l  and gas caused 

by  Canadian e x p o r t  r -educt ions  and c u t o f f s  (p .  1 4 8 ) .  

Suggested Po l  i c y :  

The s t a t e  government shou ld  a t t e m p t  t o  i n s u r e  f u t u r e  o i l  and ga$ s u p p l i e s  

by encourag ing  t h e  use o f  domes t i c  ene rgy  sou rces ,  I n c e n t i v e s  may be needed 

t o  i n c r e a s e  o i l  and gas p r o d u c t i o n .  Federa l  a c t i o n  may have t h e  needed 

e f f e c t .  As a  l a s t  r e s o r t ,  t h e  s t a t e  c o u l d  a u t h o r i z e  t h e  c o n s t r u c t i q n  o f  

s y n t h e t i c  f u e l s  p l a n t s  f o r  Montana needs. 

Suggested P o l i c y  Imp lemen ta t i on :  

The l e g i s l a t u r e  s h o u l d  ask t h e  gove rno r  t o  d i r e c t  t h e  Montana Energy A d v i s o r y  

C o u n c i l  t o  e v a l u a t e  t h e  t i m e  t a b l e  f o r  Canadian gas and o i l  e x p o r t  r e d u c t i o n  

and c u t o f f .  Yethods o f  i n c r e a s i n q  gas and o i l  p r o d u c t i o n  then  c o u l d  be 

e v a l u a t e d  f o r  e f f i c a c y  i n  m e e t i n g  i n - s t a t e  need. FIEAC a l s o  c o u l d  de te rm ine  

whether  s y n t h e t i c  f u k l s  p l a n t s  w i l l  be needed t o  meet i n - s t a t e  demand f o r  

n a t u r a l  gas, and f o r  c rude  o i l  t o  s u p p l y  r e f i n e r i e s .  

ENERGY PRODUCTION--Coal M i n i  nq 

F i n d i n g s  o f  F a c t :  

1 .  R e c l a ~ n a t i o n  o f  l a n d  where coal has been s t r i p  mined has n o t  been praven 

i n  Montana (pp. 53 -57 ) .  
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2. P ro j ec ted  coal  p roduc t i on  by 1980 i s  t o  exceed 40 m i l l i o n  tons  a  

yea r  based on p resen t  c o n t r a c t s  even if no new mines a r e  opened. If 

Pres iden t  Fo rd ' s  energy program (as s t a t e d  i n  h i s  1975 S ta te  o f  t h e  Union 

message) i s  imp1 emented, i t  would reach  t h e  acce le ra ted  devel opment scenar io  

of t h e  P r o j e c t  Independence Report  p r o j e c t i o n  o f  60 m i l l i o n  tons a  year .  

Even a t  40 m i l  1  i o n  tons p roduc t ion ,  21 square m i l e s  o f  Montana would be 

s t r i p  mined by 1980, w i t h o u t  assurance o f  r ec l ama t i on  based on t o d a y ' s  

techno1 ogy (pp. 11 6-1 22) .  

3. Present  rec lamat ion  laws a re  adequate t o  p rov i de  f o r  rec lamat ion  i f  

t hey  a r e  s t r i n g e n t l y  en fo rced  (p. 57). 

Suggested Pol i c y :  

U n t i l  r ec l ama t i on  i s  assured, t h e  s t a t e  should  adopt a  conse rva t i ve  coa l  

s t r i p  ~ n i n i n g  po l  i c y  i n  i t s  rev iew o f  expansion p lans  o f  p resen t  mines and 

proposed opening o f  new mines. 

Suggested Pol i c y  I?p lementat ion:  

a. The l e g i s l a t u r e  should  d i r e c t  t h e  Department o f  S t a t e  Lands t o  deny new 

mines under t h e  S t r i p  Mine S i t i n g  A c t  un less  r ec l ama t i on  i s  c e r t a i n .  A lso,  

t h e  department should  n o t  be a l lowed t o  approve expansion o f  e x i s t i n g  mines 

i n  areas where rec lamat ion  technology i s  u n t r i e d  o r  i s  f a i l i n g  t o  produce 

reasonable  r e s u l t s  . 
b. By r e s o l u t i o n  o r  by i t s  a p p r o p r i a t i o n  process, t he  l e g i s l a t u r e  should  

encourage t h e  Department o f  S t a t e  Lands t o  under take s tud ies  necessary t o  

p r o p e r l y  en fo rce  t h e  s t r i p  mine rec l ama t i on  1  aws. (For  example, t o  determine 

methods t o  q u a n t i f y  a e s t h e t i c  s i q n i f i c a n c e  so t h a t  as a  c r i t e r i o n  f o r  judgment 

o f  a  m in i ng  a p p l i c a t i o n ,  arguments based on a e s t h e t i c s  can be s o l i d l y  supported 

i n  c o u r t . )  Funding f o r  these s t u d i e s  cou ld  be supplemented by f ede ra l  o r  

p r i v a t e  g ran ts .  
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ENERGY PRODUCTION--Coal Conversion 

Findings of Fact: 

1 .  Montana coal i s  needed t o  make u p  a low-sulfur coal d e f i c i t  tha t  

Project Independence prajects k:i 11 ex i s t  unt i l  1985 ( p p .  123-124). . 

2. Vine s i t e  conversion of coal in to  e l e c t r i c i  ty requires more energy and 

i s  more expensive t o  consumers t h a n  1 oad center conversion (involvfvg the 

argument of ra i  1 versus transmission 1 ine transportat ion of eqerqy) (pp.  14Z7144). 

3. !Sine s i t e  conversion of coal in to  s,ynthetic gas and oi l  requires 

approximately the same cos t  and enerqy as load ceqter conversion b u t  in 

a s ly r ry  pipeline l ess  water i s  used (involving the argument of s lu r ry  

pi pel i ne and gasi f icat ion versus gasi f icat ion and qas pi pel ine ~ys t ems )  ( p p .  

144-146). 

4 .  Projections fo r  enerqy c~nvers ion  plant construction in Montana indicate 

t ha t  there will be a severe con f l i c t  with water a l locat ion plans in the 

Yellowstone Basin i f  i r r iga ted  qgricul ture  expands a t  planned r a t e s ,  I-F 

President Ford's energy program i s  implemented, there will he a shortage of 

water by 1985 (assuming short-term growth in i r r i qa t i on  in the bahin) even 

i f  extensive damming and aqueduct systems are  i~r~dertaken ( p p .  132-1 39) .  

5 .  Slurry pi pel ine transportat ion systems are  the most energy e f f i c i en t  

and l e a s t  expensive rr~ethods available fo r  transportat ion of coal to  out-of- 

s t a t e  markets. Slurry pipeline transportat ion of coal would not require 

darn~ing of the Ye1 lowstona River. Nor wollld i t  in te r fe re  vri tli planner! qyowtt; 

of i r r iga ted  agr icul ture  through 1985 ( p .  147).  

6 .  Slurry pipe1 ines are  not allowed under the Wzter lJse Act f o r  water 

a l locat ions  nor i s  the Fower of condemnation fo r  r ights  of way available 

t o  s lu r ry  pipeline companies ( p .  147).  
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7. The b u i l d i n g  o f  convers ion  p l a n t s  i n  r u r a l  areas w i l l  cause severe 

s t r a i n s  on 1  oca l  s o c i a l  , h e a l t h ,  bus iness,  and governmental systems. The 

c o n s t r u c t i o n  phase e n t a i l s  a  h i g h  growth p e r i o d  f o l l o w e d  by a  d e c l i n e  

a f t e r  c o n s t r u c t i o n  i s  compl e ted,  a1 1  o f  which comp l i ca tes  p l a n n i n g  and 

p r o v i s i o n  f o r  p r i v a t e  and pub1 i c  s e r v i c e s  (pp. 69-73 and 149-1 51 ) .  

8. Coal convers ion  p l a n t s  l o c a t e d  i n  e a s t e r n  Montana would r e q u i r e  t h a t  

t h e  p r e s e n t  p r i s t i n e  a i r  qua l  i ty be s i g n i f i c a n t l y  degraded (pp.  66-69) .  

Suggested P o l i c y :  

The s t a t e  should  p reserve  i t s  1  and, a i r ,  wa te r  and human resources t o  

p r o v i d e  f o r  growth i n  a  s u s t a i n e d  economy ( o v e r  30 y e a r s  a t  l e a s t ) .  Load 

c e n t e r  convers ion  o f  coa l  t o  e l e c t r i c i t y  c o s t s  l e s s  t o  t h e  consumer and 

uses l e s s  energy f o r  e l e c t r i c a l  p r o d u c t i o n  than  i n - s t a t e  convers ion.  Load 

c e n t e r  convers ion  of coa l  t o  s y n t h e t i c  f u e l s  does n o t  c o s t  s i g n i f i c a n t l y  

more o r  use s i g n i f i c a n t l y  more energy than convers ion  i n - s t a t e .  Hence t h e  

s t a t e  shou ld  a1 1  ow i n - s t a t e  convers ion  o f  coa l  o n l y  f o r  s i g n i f i c a n t  i n - s t a t e  

energy demands--when t h e  end p r o d u c t  i s  f o r  Montana r e s i d e n t i a l  , commercial 

and i n d u s t r i a l  use. Because c o a l  i s  needed u n t i l  1985 t o  make up an immediate 

l o w - s u l f u r  coa l  shor tage and because h i g h - s u l f u r  coa l  w i l l  be s u i t a b l e  f o r  

convers ion  t o  c l e a n  s y n t h e t i c  f u e l s  l a t e r ,  Montana c o a l  should  be expor ted  

as much as p o s s i b l e  f o r  e l e c t r i c a l  genera t ion ,  which r e q u i r e s  low-su l  f u r  

f u e l  t o  meet a i r  qual  i ty  s tandards.  

Suggested Pol i c y  Imp1 ementat ion : 

a. The U t i l i t y  S i t i n g  A c t  shou ld  be amended t o  a l l o w  coa l  convers ion  p l a n t s  

i n  Montana o n l y  when t h e  end p r o d u c t  w i l l  be used p r i m a r i l y  t o  meet Montana 

energy demand. 

b. The Montana Water Use A c t  should  be amended t o  i n c l u d e  s l u r r y  p i p e l i n e  

t r a n s p o r t a t i o n  o f  coa l  as one o f  t h e  b e n e f i c i a l  uses o f  wa te r  under t h e  

a c t .  S l u r r y  p i p e l i n e s  shou ld  be r e g u l a t e d  under t h e  U t i l i t y  S i t i n g  Ac t .  
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If s t a t e  government were t o  enac t  t h e  p o l i c i e s  o u t l i n e d  i n  t h e  Montana 

Energy P o l i c y  Study, o r  t a k e  s i m i l a r  a c t i o n s ,  Montana would be on i t s  way 

toward a comprehensive energy p o l i c y .  However, i t  should  be obvious t h a t  

c o n t i n u a l  u p d a t i n g  and f u r t h e r  a c t i o n  w i l l  be needed t o  respond t o  t h e  

ever-changi l lg  energy p i c t u r e .  N e i t h e r  these recommendations n o r  t h e  s tudy  

i t s e l f  shou ld  be viewed as t h e  end o f  Montana's e v a l u a t i o n  and respbnse t o  

t h e  "energy c r i s i s " :  r a t h e r ,  as t h e  f i r s t  a t tempt  o f  i t s  scope i n  r lontana 

h i s t o r y ,  i t  i s  a mere beg inn ing .  
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National energy consumption increased consistently from the l a t e  1950s 

t o  1973. The annual ra te  of growth in energy consumption increased a t  ever 

greater rates in recent years of the period. From 1947 t o  1973 energy demand 

grew a t  an average of 3.2 percent per year. Between 1965 and 1970 th is  annual 

ra te  of growth increased t o  4.8 percent, r ising again between 1972 and 1973 t o  

a 4.9 percent average annual rate  of growth ( 1 ,  I I 1-2): Figure 1 on p .  2 shows 

the gross consumption of energy from 1947 through 1973, with annual average 

rates of growth given for  selected years. Figure 1 on p .  2 summarizes how total  

energy demand has increased and  also how th i s  increase has accelerated especially 

since 1960. 

The trend of increasing demand did not continue through 1974. Some energy 

indicators may serve t o  i l l u s t r a t e  the general trend of demand changes. As part 

of t o t a l  energy demand, for example, demand for  e lec t r ic i ty  from 1970 t o  1973 
+ i 

grew a t  an average annual rate  of 6.9 percent (2,3) .  National electrical con- 

sumption for  the f i r s t  nine months of 1974 compared with the same period in 1973 

shows a 1 .3  percent decrease in demand (3,4) .  This i s  no t  only true for  elec- 

t r i c i t y ,  b u t  a1 so for  petroleum, for  which demand dropped almost 5 percent compared 

with 1973 (3,4) .  Natural gas consumption also dropped over the same period (3 ,4) .  

One of the greatest  influences on increased energy consurr~ption has been the 

general drop in price of energy relat ive t o  other goods. As the demand for energy 

continually increased a t  an accelerating rate ,  the relative cost for th i s  energy 

continually decreased, also a t  an accelerating rate (4,80). Table 1 on p .  3 

indicates'theiweighted price of energy for  each f ive year period from 1950. These 

energy prices are weighted t o  account for  changes in the cost of other goods and  

*References t o  Parts I ,  11, and  I11 begin on p. 175. I n  a l l  cases, the f i r s t  number 
refers t o  the item being referred t o ;  a second number, where indicated, refers t o  
the page number of the item being cited. 
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consumer buy ing  power (4,81) . P r i c e s  f o r  energy d i d  r i s e  s l  i g h t l y  th roughou t  

t h e  1960s and e a r l y  1970s; however, energy p r i c e s  inc reased  l e s s  than t h e  p r i c e  

of o t h e r  goods and s e r v i c e s ,  hence t h e  d rop  i n  t h e  weighted p r i c e  o f  energy. 

FIGURE I 

N a t i o n a l  Energy Consumption, 1947 - 1973 
( w i t h  average annual r a t e s  o f  g rowth  f o r  s e l e c t e d  y e a r s )  
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Source: U.S. Department o f  I n t e r i o r ,  Nor the rn  Grea t  P l a i n s  Resource Program. 
I n t e r i m  Report ,  Sept. ,  1974. 



TABLE I 

Nat iona l  Energy Pr ices*  - Weighted Value 1950 t o  June, 1973 ---- - 

(1960 = 100) 

Year 1950 1955 1960 1965 1970 June, 1973 
Weighted 
Val ue 107.2 103.9 100.0 93.5 85.4 80.7 

*Energy P r i ces  weighted accord ing t o  Consumer P r i c e  Index 

Source: A U l  E n e r q ~  P m  erimer, Edward J .  M i  t c h e l  1 ( 1  974).  

FIGURE 2 

Nat iona l  Energy Consumption Corrtpared t o  Weighted P r i c e  
( f o r  se lec ted  yea rs )  

Q u a d r i l l i o n  
' I  BTUs 

Weighted 
P r i c e  

CONSUMPTION / 
10- WEIGHTED PRICE 9 0 

Sources: Exp lo r i ng  Energy Choices, Energy P o l i c y  P r o j e c t  o f  t h e  Ford 
Foundation, and -- A U.S. Energy P o l i c y  Pr imer,  Edward J .  M i t c h e l l  
'(1974). 

Energy p r i c e s  increases s i g n i f i c a n t l y  i n  1973. The r i s e  i n  p r i c e  was n o t  

unique i n  t h e  n a t i o n ' s  economy b u t  was a p a r t  o f  a c c e l e r a t i n g  genera l  p r i c e  l e v e l s  

(5,2).  Increases i n  t h e  p r i c e  o f  f u e l s ,  however, e s p e c i a l l y  petroleum, were much 



g r e a t e r  t han  t h e  average inc rease  i n  t h e  genera l  p r i c e  l e v e l  (5,2).  I n  sollie 

areas o f  t h e  na t i on ,  p a r t i c u l a r l y  t h e  no r t heas te rn  U n i t e d  S ta tes ,  p r i c e s  r ose  

s u b s t a n t i a l l y  due t o  r e g i o n a l  dependence upon impor ted o i l  which was i n  s h o r t  

supply .  One c h a r a c t e r i s t i c  o f  t h i s  p r i c e  r i s e  was t h e  tendency f o r  p r i c e s  of 

l a r g e r  users  t o  inc rease  r e l a t i v e l y  more than  those  o f  smal l ~ e r  users  (5,2).  

Energy demand s t r o n g l y  r e a c t s  t o  p r i c e  changes. I f  t h e  p r i c e  decreases, 

as i t  has i n  t h e  past ,  demand g e n e r a l l y  inc reases .  F i gu re  2  on p. 3  shows t h i s  

t r e n d  by comparing t h e  increased consumption s i n c e  1950 and t h e  decreas ing p r i c e  

over  t he  same p e r i o d  o f  t ime .  Recent s t u d i e s  show t h a t  as energy p r i c e s  r i s e ,  

demand decreases. The degree t o  which demand i s  a f f e c t e d  by p r i c e s  i s  es t imated  

by measures o f  p r i c e  e l a s t i c i t y .  B r i e f l y ,  p r i c e  e l a s t i c i t y  can es t ima te  how 

much t h e  s a l e  o f  a  p roduc t  w i l l  be a f f e c t e d  by p r i c e s .  I n  t h i s  case, i t  i s  t h e  

amount energy demand would f a l l  i n  r e l a t i o n  t o  an inc rease  i n  p r i c e .  Harvard 

economist Dale Jorgenson es t imates  t h a t  i n  response t o  each 10 percen t  i nc rease  

i n  p r i c e ,  t h e  long- te rm demand f o r  energy w i l l  d rop  rough l y  10 percen t  ( 6 ) .  I n  

r e c e n t  months, t h i s  e l a s t i c  r e l a t i o n s h i p  has m a t e r i a l i z e d  as a  drop i n  energy 

demand. As p r i c e s  increased i n  l a t e  1973 and e a r l y  1974 t h e  demand dropped f a r  

below what h i s t o r i c a l  growth r a t e s  would have p red i c t ed .  Other  f a c t o r s ,  such 

as v o l u n t a r y  conserva t ion  measures, shor tage o f  supp l i es  o f  c e r t a i n  f u e l s  and 

reduced i n d u s t r i a l  p roduc t i on  a l s o  have a f f e c t e d  energy consumption b u t  p r i c e  

remains t h e  g r e a t e s t  de te rminan t  o f  demand. 

Produc t ion ,  Demand And The S h o r t f a l l  Between Them 

The domest ic p roduc t i on  o f  energy has grown s u b s t a n t i a l l y  i n  t h e  l a s t  20 years .  

I n  f ac t ,  1973 p roduc t i on  was a lmost  double  t h e  1950 l e v e l  (7,75).  However, s i n c e  

t he  beg inn ing  o f  t h e  1970s energy p roduc t i on  has increased o n l y  s l  i g h t l y  (7,75). 

(See F igu re  3  on p. 5  . )  Dur ing  t h e  same t ime,  t h e  consumption o f  energy has 
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increased d r a m a t i c a l l y - - t o  t h e  p o i n t  where domest ic demand has o u t s t r i p p e d  

suppl i e s  by about 20 percen t  (7,75). Th i s  s h o r t f a l l  - - the  d i f f e r e n c e  between 

domest ic supp ly  and demand--is m a i n l y  i n  petroleum. Impor ts  o f  o i l ,  which 

account f o r  approx imate ly  35 percen t  of t o t a l  o i l  consumed, make up f o r  t h i s  

s h o r t f a l l  (7 ,6) .  On a n a t i o n a l  sca le ,  t h e r e  has been minimal i m p o r t a t i o n  o f  

n a t u r a l  gas. I n  c o n t r a s t ,  coa l  p roduc t i on  i n  t h e  Un i t ed  S ta tes  has cons is -  

t e n t l y  been g r e a t e r  than  domest ic demand. Coal i s  t h e  o n l y  n a t i o n a l  energy 

source which i s  expor ted more than  i t  i s  impor ted (7,75).  

PETROLEUM 

The gap between domestic o i l  p roduc t i on  and consumption i s  t h e  l a r g e s t  

p a r t  o f  t h e  n a t i o n a l  energy s h o r t f a l l .  S ince 1950 o i l  p roduc t i on  grew con- 

s i s t e n t l y  u n t i l  1970 when i t  s t a r t e d  t o  l e v e l  (7,74). (See F igu re  4  on p. 5  ) 

Domestic o i l  p roduc t i on  f o r  t h e  f i r s t  9  months o f  1974 was 3 percent  below 

1973 's  p roduc t i on  (3,4). Dur ing  t h e  l a t e  1960s t h e  n a t i o n  ' s  comfor tab le  

domest ic o i l  p o s i t i o n  s t a r t e d  t o  d e t e r i o r a t e ,  w i t h  ma jo r  new o i l  d iscovered 

o n l y  i n  t h e  Nor th  Slope o f  Alaska and some o f f s h o r e  f i e l d s .  Toward t h e  end o f  

t h e  1960s, " p roduc t i on  o f  o l d e r  U.S. f i e l d s  began t o  peak ou t ,  so new domestic 

w e l l s  served p r i m a r i l y  as replacements f o r  o l d e r  w e l l s ,  r a t h e r  than supp l i es  t o  

meet growth" (7,6). S ince 1970 o i l  impo r t s  have l a r g e l y  supp l i ed  t h e  n a t i o n ' s  

o i l  growth needs. Th i s  r e l i a n c e  on impor ted o i l  has t r i p l e d  s i nce  1960, as 

Table  2 on p. 7  shows. E a r l y  i n d i c a t o r s  o f  1974 impor ts  show t h a t  o i l  impor ts  

dropped, due t o  t h e  Arab o i l  embargo which con t inued  i n t o  t h e  e a r l y  months o f  

t h e  yea r  (3 ,8) .  Impor ts  of c rude o i l  s i nce  t h e  end o f  t h e  embargo (m idd le  March) 

increased, r i s i n g  s u b s t a n t i a l l y  above t h e  l e v e l  o f  impor ts  f o r  pre-embargo 1973. 

To ta l  o i l  impor ts  f o r  t h e  f i r s t  n i n e  months o f  1974, i n c l u d i n g  t h e  Arab o i l  

embargo, were 3.2 percen t  l a r g e r  than t h a t  o f  1973 (3,9).  



TABLE 2 

Nat iona l  Energy Demand--Imports o f  Crude O i  1  and Ref ined Products 1960-1 972 

Year - 

Imports  
(thousands/ 
b a r r e l s  day) 

Impor ts  % o f  
To ta l  O i l  
Demand 

* p r e l i m i n a r y - I n t e r n a t i o n a l  Economic Report  o f  t he  Pres iden t ,  February 1974. 

Source: U. S. Bureau o f  Mines; Independent Petroleum Assoc ia t ion ,  "Summary 
of S t a t i s t i c s , "  Supply and Demand Out look, December 1973. 

NATLIRAL GAS 

Natura l  gas p roduc t i on  h i s t o ~ i c a l l y  has remajned r e l a t i v e l y  c l o s e  t o  demand, 

w i t h  approx imate ly  10 percen t  be ing i m p ~ r t e d  (3,4). H i s t o r i c a l  n a t u r a l  gas p ro -  

d u c t i o n  i s  recorded i n  F igu re  5 on p. 5 . Produc t ion  has g e n e r a l l y  r i s e n  w i t h  

demand--with shortages o c c u r r i n g  onJy s i nce  t h e  e a r l y  1970s (7,7). Na tu ra l  gas 

I produc t ion  through l a t e  1974 r a n  s u b s t a n t i a l l y  below p roduc t i on  f o r  p rev ious  

I years,  w h i l e  consumption o n l y  s l  i g h t l y  decreased from 1973 1  eve1 s  (3,4). Shortages 

I were f e l t  a t  f i r s t  by customers h o l d i n g  i n t e r r u p t a b l e  con t rac t s ,  t h a t  i s ,  con- 

t r a c t s  based on buy ing low-cos t  "su rp lus"  supp l i es .  D i s r u p t i o n s  occurred when 

I t h e  supply  was needed f o r  f i r m  c o n t r a c t  ho lders ,  mos t l y  r e s i d e n t i a l  and commercial 

I customers, who p a i d  h i g h e r  p r i c e s .  

A t  f i r s t  t he  i n t e r r u p t i o n s  were few, making i n t e r r u p t a b l e  c o n t r a c t s  
a  remarkable bargain.  Bu t  by t h e  e a r l y  1970s, n a t u r a l  gas was i n  
s h o r t  supply.  I n t e r r u p t i o n s  became common, r e q u i r i n g  customers t o  
s h i f t  t e m p o r a r i l y  t o  o t h e r  f u e l s ,  p r i m a r i l y  o i l .  Dur ing t h e  l a s t  
few years  even some " f i r m "  c o n t r a c t  customers have found t h e i r  
n a t u r a l  gas c u t  o f f  a t  t imes o f  peak demand. I n  some areas new gas 
custgmers have been t u rned  away e n t i r e l y  (7,7).  

Na tu ra l  gas p r i c e s  have remained low due t o  t h e  p r i c e  c o n t r o l s  on gas a t  t h e  w e l l -  

' head and i n  t ransmiss ion  p i p e l i n e s ;  t h a t  i s ,  r egu la ted  by t h e  Federal  Power 



Commission. I n t r a s t a t e  we l lhead  p r i c e s  o f  n a t u r a l  gas a r e  n o t  r e g u l a t e d  and 
i 

g e n e r a l l y  a r e  h i g h e r  than  p r i c e s  f o r  gas s o l d  across s t a t e  l i n e s .  Many economists 

b e l i e v e  t h a t  c u r r e n t  gas shor tages would be e l i m i n a t e d  by d e r e g u l a t i n g  p r i c e .  

COAL 

Coal p r o d u c t i o n  c o n t i n u a l l y  has exceeded domest ic consumption. I n  f a c t ,  

coa l  has been expor ted  overseas c o n s i s t e n t l y  s i n c e  1917 (8, 22).  T o t a l  n a t i o n a l  

p r o d u c t i o n  has v a r i e d  as domest ic markets  changed. (See F i g u r e  6  on p. 5 . )  

A f t e r  World War 11, c o a l  p r o d u c t i o n  was reduced d r a s t i c a l l y  due t o  t h e  s h i f t  

f r o m  coa l  t o  o t h e r  energy forms f o r  use i n  r a i l r o a d  and homes. T h i s  market  

, change l e d  t o  a  36 percen t  d e c l i n e  i n  coa l  mine o u t p u t  between 1947 and 1962 

(7 ,  74) .  S ince  t h e  e a r l y  1960s coa l  p r o d u c t i o n  and consumption g e n e r a l l y  has 

r i s e n ,  w i t h  t h e  o n l y  ma jo r  d e c l i n e  o c c u r r i n g  i n  1971. The change was caused 

by i n d u s t r i e s  and u t i l i t i e s  s h i f t i n g  f r o m  coa l  t o  c leaner  b u r n i n g  f u e l s  ( n a t u r a l  

gas, f o r  exarnple) i n  response t o  t h e  s tandards o f  t h e  Clean A i r  A c t  o f  1970. 

S ince  then, consurr~pt ion has s h i f t e d  t o  coa l  w i t h  a  lower  s u l f u r  c o n t e n t ,  and 

m i n i n g  o u t p u t  i s  e q u i v a l e n t  t o  t h e  l e v e l  t h a t  e x i s t e d  b e f o r e  t h e  s tandards t o o k  

e f f e c t .  

Coal p r o d u c t i o n  was g e n e r a l l y  h i g h e r  i n  e a r l y  1974 than  1973. The U n i t e d  

Mine Workers h o l i d a y  i n  August and t h e  s t r i k e  i n  November caused p r o d u c t i o n  t o  

d rop  so t o t a l  1974 c o a l  p r o d u c t i o n  was e s s e n t i a l l y  t h e  same as 1973 ( 9 , l ) .  The 

p r o p o r t i o n  o f  expor ted  coa l  compared w i t h  domest ic p r o d u c t i o n  has n o t  chaqged 

s i g n i f i c a n t l y  s i n c e  1960, d e s p i t e  w ide  v a r i a t i o n  i n  t o t a l  tonnage ( 8 ) .  (See 

F i g u r e  7  on p. 9 . )  Coal e x p o r t s  th rouqh  September 1974 were 17 percen t  above 

1973 l e v e l s ,  w i t h  most o f  t h e  i n c r e a s e  due t o  l a r g e r  e x p o r t s  t o  Japan (10, 4 ) .  

I t appears f r o m  t h e  1974 consumption p a t t e r n s  t h a t  coa l  i s  p l e n t i f u l .  S ince t h e  

o i l  embargo, however, a  number of e a s t e r n  u t i l i t i e s  announced i n t e n t i o n  t o  s w i t c h  

from o i l  t o  coa l  , b u t  r e p o r t e d  t h a t  suppl  i e s  were n o t  a v a i l a b l e .  These s p o t  

-8- 



shortages stem from l a c k  of r a i l r o a d  cars  and delayed d e l i v e r i e s  o f  min ing 

equipment r a t h e r  than shortages bf  coal  i t s e l f .  

F i gu re  7 
. . . . . - . - . 

61 63 65 67 69 71 73* 
*Prel  i m i  nary 

Source: 1974 Keystone Coal I n d u s t r y  Manual 
(McGraw-Hi 11 ) 

% of coal  expor ted 

1960 6.0 

1965 6.7 

1970 8.7 

1973* 6.2 



ELECTRICITY 

i' 
E l e c t r i c a l  energy demand and p roduc t i on  have grown over  t h e  l a s t  20 yea rs  

a t  an a lmost  cons tan t  7  percen t  pe r  yea r  (2,3).  (See F igu re  8, on p. 12.) 

L i k e  most o t h e r  energy sources i n  1974, t h e  r a t e  o f  growth f o r  e l e c t r i c i t y  d i d  

n o t  meet h i s t o r i c a l ,  7  percen t  a  year ,  growth p r o j e c t i o n s .  I n  f a c t  1974 con- 

sumption o f  e l e c t r i c i t y  was 1.2 percen t  below 1973 (3,4). Due t o  t h e  unexpected 

dec l  i n e  i n  demand and u n a v a i l a b i l  i t y  o f  c a p i t a l  , many u t i l  i t i e s  postponed o r  

abandoned expansion p lans f o r  gene ra t i ng  f a c i l i t i e s .  Robert  S .  Wai l ,  v i c e -  

p r e s i d e n t  o f  a  New York investment  counse l ing  f i r m ,  p u t  i t  t h i s  wa'y l a t e  i n  1974: 

For  some months now--and l a t e l y  i t  has been almost every  day-- 
i n d i v i d u a l  u t i l i t i e s  have been announcing cutbacks o f  d e f e r r a l s  
i n  t h e i r  p lans t o  expand gene ra t i ng  capac i t y .  The g r e a t  d i f f i c u l t y  
i n  r a i s i n g  money i n  t oday ' s  c a p i t a l  markets i s  u s u a l l y  c i t e d  as t h e  
major  reason, w i t h  t h e  r e c e n t  l a c k  o f  growth i n  e l e c t r i c i t y  consump- 
t i o n  o f f e r e d  as a  secondary cons ide ra t i on .  Not o n l y  has t h e r e  been 
no yea r - t o - yea r  g a i n  i n  e l e c t r i c i t y  p roduc t i on  i n  1974, b u t  on a  
seasona l l y  ad jus ted  bas is ,  weekly ou tpu t  has been runn ing  l e v e l  f o r  
t h e  l a s t  t h r e e  months ( 11 ) .  [Emphasis added] 

The postponed expansion o f  gene ra t i on  p lans  by u t i l i t i e s  has occurred i n  t h e  

P a c i f i c  Northwest.  P a c i f i c  Power and L i g h t  ( a  j o i n t  owner o f  t h e  proposed C o l s t r i p  

3 & 4  complex) and Idaho Power Company have extended t h e  c o n s t r u c t i o n  schedule 

o f  t h e i r  J im B r i d g e r  p l a n t  i n  Wyoming because o f  t h e  l a c k  o f  expected growth i n  

demand. Bob Moench, P a c i f i c  Power and L i g h t  v i c e  p res i den t  and d i v i s i o n  manager 

o f  Wyoming s t a t e d  i n  December o f  1974: "The actuaJ l oad  growth p a t t e r n s  exper-  

ienced by P a c i f i c  and Idaho Power s imp l y  have n o t  p a r a l l e l e d  ou r  p r o j e c t e d  f o r e -  

cas ts .  Th is  makes such r e v i s i o n s  i n  gene ra t i ng  requi rement  schedules bo th  

p o s s i b l e  and p r a c t i c a l  " ( 12 ) .  

The c h i e f  cause of n a t i o n a l  decreases i n  demand was t h e  inc rease  i n  e l e c -  

t r i c i t y  p r i c e s ,  r e l a t i v e  t o  o t h e r  commodit ies-- the f i r s t  i nc rease  t o  occur  s i n c e  

1950 ( 2 ,  5 ) . "  When t h e  t r e n d  i s  p r i c e  o f  e l e c t r i c i t y  i f  compared t o  c o s t  o f  

l i v i n q ,  t h e  sharp inc reases  i n  r e l a t i v e  p r i c e  a r e  seen r e a d i l y .  Table  3 shows 

recen t  r e l a t i o n s h i p s  between e l e c t r i c i t y  p r i c e s ,  c o s t  o f  l i v i n g  and growth f i g u r e s .  



TABLE 3 

A  = P r i c e  of B  = Cost o f  D i f f e r e n c e  Rate of Growth 
E l e c t r i c i t y  L i v i n g  (A - B  = )  o f  E l e c t r i c i t y  

Year ( %  i nc rease )  ( %  i nc rease )  Demand (%)  

Source: Robert  Wai l ,  - New York Times, Oct.  19, 1974; Monthly Energy I n d i c a t o r s ,  
Federal  Energy ~ d m s - o n ,  August 1974; compi l e d  by EQC s t a f f .  

Because o f  t h e  de layed response o f  demand t o  p r i c e  increases,  t h e  f i r s t  

y e a r ' s  response t o  h i g h e r  e l e c t r i c a l  p r i c e s  i s  approx imate ly  10 o r  11 percen t  

o f  t h e  t o t a l  a n t i c i p a t e d  decrease i n  demand. W i t h i n  7 t o  8 years ,  h a l f  o f  t h e  

t o t a l  response w i l l  be e v i d e n t  (13,703). So, by 1980 t h e  f u l l  e f f e c t  of r ecen t  

p r i c e  increases i s  expected t o  be f e l t .  



FIGURE 8 

Un i t ed  S ta tes  
~l e c t r i c y  Demand d a l e s )  --- 

Data f o r  energy sa les  a r e  compi led f rom 
r e p o r t s  r ece i ved  by Edison I n s t i t u t e  r ep resen t i ng  

B i l l  i ons  of K i l o w a t t -  

I 
Hours 

an es t imated  97 percen t  o f  t o t a l  i n d u s t r y  sa l es .  
Data f o r  investor-owned u t i l i t i e s  a r e  compi led : 1,500 
from r e p o r t s  r ep resen t i ng  an es t imated  99 percen t  
of t o t a l  sa l es  by t he  investor-owned segment o f  
t he  i n d u s t r y .  These data a re  then expanded t o  -- - -1 1,400 

f u l l  coverage. 
Sales data f o r  Alaska and Hawai i  a r e  i nc l uded  ! 1,300 

s i nce  1960. 

- 1,200 
Annual Rates o f  Growth 

!'1,100 
Pe r i od  Growth Rate (Average Annual ) 

I 

1955-1 973 7.28% - ; 1,000 
1965-1973 7.85% 
1970-1 973 6.97% 
1973-1 974 
( 1 s t  9  months) -1.2 % i 

a 800 

Source: Edison E l e c t r i c  I n s t i t u t e  S t a t i s t i c a l  Yearbook, 1972; - Mont.hly - -- Energy 
Review, Federal  Energy A d m i n i s t r a t i o n ,  November 1974. 



MONTANA 

Montana's energy p o s i t i o n  c o n t r a s t s  s t r o n g l y  w i t h  t h a t  o f  t h e  n a t i o n  as 

a  whole. N a t i o n a l l y ,  energy e x p o r t s  exceed i m p o r t s  o n l y  f o r  c o a l ,  b u t  Montana 

e x p o r t s  t o  o t h e r  p a r t s  o f  t h e  n a t i o n  more c o a l ,  o i l  and e l e c t r i c i t y  than  i t  

consumes. Montana e x p o r t s  n a t u r a l  gas as w e l l ,  b u t  n o t  enough t o  o f f s e t  gas 

impor ts .  Moreover, t h e  growth o f  energy consumption i n  Montana i s  much l e s s  

than  t h e  n a t i o n a l  average a l t h o u g h  t h e  p e r  c a p i t a  consumption of energy i n  

t h e  s t a t e  i s  much h i g h e r  than  t h e  n a t i o n a l  average. Recent downward t r e n d s  i n  

energy consumption l a r g e l y  para11 e l  those  o f  t h e  n a t i o n .  

Montana Energy Consumption 

Epergy consumption i n  Montana f rom 1960 th rough  1971 grew a t  an average 

annual r a t e  o f  3.2 p e r c e n t  p e r  y e a r  ( F i g u r e  9 on p. 14), much below t h e  4 .5  

pe rcen t  average annual r a t e  of i n c r e a s e  exper ienced i n  t h e  Montana-Wyoming- 

Dakota r e g i o n  and n a t i o n a l l y  d u r i n g  t h e  same t i m e  p e r i o d  (14 ) .  

The s t a t e ' s  p e r  c a p i t a  energy c o n s u m p t i ~ n  (energy consumed p e r  r e s i d e n t ) ,  

has been s u b s t a n t i a l l y  h i g h e r  than  t h e  n a t i o n a l  average (Tab le  4  on p. 14 ), a  

f a c t  t h a t  can be a t t r i b u t e d  t o  Montana's l a r g e  t r a v e l i n g  d i s t a n c e s  and t h e  many 

e n e r g y - i n t e n s i v e  i n d u s t r i e s  1  ocated i n  t h e  s t a t e .  The genera l  l y  1  ow p r i c e  of  

energy i n  Montana a l s o  encourages consumption. Low energy p r i c e s  can be 

c r e d i t e d  t o  t h e  a c c e s s i b i l i t y  o f  c o a l ,  n a t u r a l  gas, and pet ro leum produced i n  

t h e  r e g i o n  and t h e  a v a i l a b i l i t y  of cheap h y d r o e l e c t r i c i t y .  

The s t a t e ' s  energy consumption growth p a t t e r n  has changed i n  r e c e n t  years .  

N a t u r a l  gas consumption has dropped a lmos t  3 p e r c e n t  s i n c e  1971 ( 1 5 ) .  E l e c t r i c a l  

consumption has e s s e n t i a l l y  s tayed  t h e  same s i n c e  1972 ( 1  5 ) .  Gas01 i n e  demand 

dropped i n  1974 (17 ) .  Trends o f  reduced energy consumption can be expected t o  



TABLE 4 

Per  C a p i t a  Gross Energy Consum t i o n  
( i n  m i l l i o n s  o f  B e  

Year - Montana U n i t e d  S t a t e s  D i f f e r e n c e *  

"Montana p e r  c a p i t a  energy consumpt ion minus U.S. p e r  c a p i t a  energy consumption. 

Source: Nor the rn  Great  P l a i n s  Resource Program, Energy Work Group Repor t  
(unpubl ished,  1973).  

FIGURE 9 

*i 11 i o n  BTUs 

Source: iL40rthern Great  P l a i n s  Resource Program, Energy blork Group Repor t  
(unpubl  i shed, 1973).  



f o l l o w  t h e  n a t i o n a l  s i t u a t i o n ,  except  t h e  impacts o f  r e g i o n a l  changes i n  f u e l  

supp l i es  and p r i c e s  and t h e  e f f e c t s  o f  s t a t e  government conserva t ion  p o l i c i e s .  

The s t a t e  r e l i e s  about  e q u a l l y  on o i l ,  gas and h y d r o e l e c t r i c i t y  f o r  energy 

(18,40). Less than  10 percen t  o f  t h e  energy consumed i n  Montana i s  d e r i v e d  

f rom c o a l .  I n  F i g u r e  10 on p. 16, these energy sources a r e  l i s t e d .  D i f f e r e n t  

areas o f  use have va ry i ng  r e l i a n c e  upon these d i f f e r e n t  f u e l  sources. (See 

Table  5 below . The t r a n s p o r t a t i o n  sec to r ,  f o r  example, r e l i e s  a lmost  

t o t a l l y  on o i  1. I f  o i  1  supp l i es  were t o t a l l y  c u t  o f f  t o  Montana, t h e  t r a n s -  

p o r t a t i o n  s e c t o r  would be ha rdes t  h i t ,  f o l  1  owed by  t h e  household, commercial 

and i n d u s t r i a l  sec ta r s .  

TABLE 5 

Energy Consumption - ,  o f  Sectors  Q Fue ls  
P 

Secto rs  Fue ls  

(Energy Consumed by Sectors  % )  (%  o f  T o t a l  ( %  o f  T o t a l  
E l e c t r i c i t y  Energy Consumed- 

Coal O i l  Nat. Gas Hydro.  Consumed) - - By Sec to r  

Household- 
Commercial 8  34 5 8  0  34 2  1  

T ranspo r t a t i on  - - 9 9 1  0 0.9 * 24 

I n d u s t r i a l  9 36 5 6 0 65 2  1  

Source: "Fuel and Energy Data, Un i t ed  S ta tes  by S ta tes  and Regions, 1972," 
Bureau o f  Mines I n f o r m a t i o n  I C  8647, 1974. 

S ince 1960, Montana has been a  n e t  e x p o r t e r  o f  pet ro leum and e l e c t r i c i t y .  

I n  t h e  l a t e  1960 's  Montana became a  n e t  e x p o r t e r  o f  coa l  (14 ) .  (See F i g u r e  11, p.  17) 

Net expo r t s  g r e a t l y  inc reased  i n  1971, because o f  increased coal  and pet ro leum 

produc t ion .  Petroleum p roduc t i on  c o n t i n u a l l y  has o u t s t r i p p e d  consumption i n  t h e  



FIGURE 10 

T r i  1 
BTU 
150 

/-:J .:--/.Ji-7-IT[ -[ L .  1 r40ntana-~/ . . i . / . . i  i i.-/ 1.1 !..]-/-.I+, 
Energy Consumption by Fuel Sources (1972) 

(%)  Percent o f  t o t a l  BTUs consumed. 

Source: "Fuel and Energy Data, Un i t ed  S ta tes  by 
S ta tes  and Regions, 1972 ," Bureau o f  Mines 
I n f o r m a t i o n  C i ' r cu la r  I C  8647, 1974. 



FIGURE 11 

Montana Energy Production and Consumption 

Source: Northern GreaUla i i s  Resource Program, 
Energy Work Group Report ( u n p u b l  i shed, 
1973) .  



s t a t e  (14).  A s i g n i f i c a n t  r i s e  i n  o i l  n e t  expo r t s  occurred i n  1968, b u t  then  f e l l  

t o  p rev ious  l e v e l s  by 1971 as p roduc t i on  decreased. Even w i t h  t h i s  d e c l i n e  i n  i 
n e t  expor ts ,  t h e r e  i s  s t i l l  much pet ro leum shipped f rom t h e  s t a t e  (14 ) .  E l e c t r i c  

power expor ts  con t inue  p r i m a r i l y  due t o  t h e  q u a n t i t i e s  o f  f ede ra l  h y d r o e l e c t r i c i t y  

produced i n  Montana and s o l d  i n t e r s t a t e  by t h e  Bureau o f  Reclamation and B o n n e v i l l e  

Power Admin i s t r a t i on .  The s t a t e  cannot t o t a l l y  t a p  f ede ra l  e l e c t r i c  p roduc t ion  

reserves because o f  r e s t r i c t i o n s  i n  f e d e r a l  l e g i s l a t i o n  under which t h e  power 

p l a n t s  (dams) were cons t ruc ted .  

Na tu ra l  gas i s  t h e  o n l y  f u e l  f o r  which impor ts  exceed exports--most f rom 

Canada. Montana has expor ted gas i n  i n c r e a s i n g  amounts i n  r ecen t  years b u t  n o t  

i n  s u f f i c i e n t  q u a n t i t i e s  t o  o f f s e t  impor ts  ( 19 ) .  Exported gas i s  n o t  now a v a i l -  

ab le  f o r  use by Montanans because co rpo ra te  and f ede ra l  government p o l i c i e s  have 

a l lowed i t  t o  be shipped t o  t h e  midwest w i t h o u t  concern t o  t h e  s t a t e ' s  gas needs 

Produc t ion  o f  o i l  and coa l  has increased o v e r a l l ,  w h i l e  i n - s t a t e  demand has 

s t a b i l i z e d ,  so increases i n  n e t  energy expor ts  a r e  l i k e l y  t o  increase.  

Demand f o r  o i l  and i t s  by-products i n  t h e  s t a t e  g r a d u a l l y  increased f rom 1960 

t o  1972 (F igu re  12 on p. 19) a t  an average annual r a t e  o f  1.16 percent  which i s  f a r  

below t h e  n a t i o n a l  consumption growth f o r  o i l  (14) .  The c h i e f  cause o f  t h i s  inc rease  

i s  due t o  t h e  almost 2  percen t  annual growth r a t e  f o r  use o f  pet ro leum f o r  t r anspo r ta -  

t i o n  (20).  Much o f  t h i s  growth i s  due t o  t h e  s h i f t  away from e f f i c i e n t  modes of 

t r a n s p o r t a t i o n  such as t r a i n s  t o  l e s s  e f f i c i e n t  ca rs  and t r ucks .  I n  a d d i t i o n ,  

average energy e f f i c i e n c y  (m i l es  per  ga l  1  on) o f  ca rs  has decreased. Won-transporta- 

t i o n  uses o f  petroleum, f o r  home hea t ing  o r  i n d u s t r i a l  f ue l ,  has grown f a r  more 

s lowly- -about  one q u a r t e r  percent  (0.25%) per  y e a r  (20) .  Dec l i ne  i n  use o f  o i l  as 

a  home hea t i ng  f u e l  has o f f s e t  most o f  t h e  e f f e c t s  o f  increases i n  i n d u s t r i a l  use 

o f  o i l  f o r  f u e l  and l u b r i c a t i o n .  
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Al though Montana pe t ro leum consumption i n d i c a t o r s  have n o t  been compi led 
,' , 

s i n c e  1972, r e c e n t  g a s o l i n e  consumpt ion f i g u r e s  can be used t o  show t h e  genera l  r 

change i n  s t a t e  pe t ro leum consumption t r e n d s  because g a s o l i n e  i s  t h e  l a r g e s t  

s i  n g l  e component o f  p e t r o l  eum demand ( 2 0 ) .  

TABLE 6 

Gasol i n e  Consurr~ption (1 971 -1 974) - 

Year 
Gas01 i n e  Consumption Percent  Change 

( m i l l i o n  g a l l o n s )  - 

1973 ( 1 s t  8 mos.) 31 3.228 
-4 .2  

1974 ( 1 s t  8 mos.) 300.520 

Source: Montana Fuel  A l l o c a t i o n  O f f i c e ,  Federa l  Energy A d m i n i s t r a t i o n .  1974 
(unpub l i shed) .  

Gasol i n e  consumption inc reased  between 1971 -1 973 a t  an average annual r a t e  o f  

about  6 pe rcen t  ( 1  7 ) .  Gasol i n e  demand i n  1974 dropped by 4 pe rcen t  over  t h e  

same ( 8  month) p e r i o d  i n  1973. Most o f  t h e  d i f f e r e n c e  between these  two y e a r s  

t o o k  p l a c e  a f t e r  March, 1974, when t h e  new 55 m i l e  pe r  hour speed l i m i t  t o o k  

e f f e c t  ( 1 7 ) .  O v e r a l l  pe t ro leum consumption p robab ly  dec l  i n e d  by l e s s  than  f o u r  

p e r c e n t  . 

P o l i c i e s  A f f e c t i n q  Pet ro leum Consumption 

The c h i e f  s t a t e  p o l i c y  a f f e c t i n g  demand f o r  pet ro leum i s  t h e  55 m i l e  p e r  

hour speed l i m i t  a u t h o r i z e d  by the '  43rd L e g i s l a t u r e  i n  March, 1974 ( 2 1 ) .  T h i s  

a c t ,  prompted by new f e d e r a l  highway r e g u l a t i o n s ,  r e q u i r e s  lower  speed 1 i m i  t s  

t o  c u r b  use o f  g a s o l i n e .  The f e d e r a l  a c t  r e q u i r e d  s t a t e s  t o  lower  t h e i r  speed 

-20- 



1 i m i  t s  i n  o rde r  t o  r e c e i v e  federa l  highway c o n s t r u c t i o n  funds. The amendment 

passed by t h e  l e g i s l a t u r e  au tho r i zed  t h e  a t t o r n e y  general  t o  s e t  speed l i m i t s  

on highways i n  accordance w i t h  t h e  f e d e r a l  r e g u l a t i o n s  so t h a t  t h e  s t a t e  cou ld  

r e c e i v e  federa l  money f o r  roads. The a c t  a l l o w s  a $5 p e n a l t y  f o r  exceeding t h e  

speed l i m i t  up t o  p r i o r  speed l i m i t s .  V i o l a t i o n s  do n o t  become p a r t  o f  permanent 

d r i v i n g  records  (22) .  

A l though t h e  p e n a l t i e s  f o r  v i o l a t i n g  t h i s  law a r e  m inor ,  t h e  e f f e c t  on 

gasol  i n e  consurnption has been s i g n i f i c a n t .  Before t h e  speed 1 i m i t  was imposed 

i n  March, 1974, gaso l i ne  demand was two percen t  below 1973 consumption l e v e l s  

(January and February 1974 compared t o  t h e  same months i n  1973) (17) .  (See Table  

7 below . ) A l though p r i c e s  r ose  s u b s t a n t i a l l y  d u r i n g  t h e  per iod ,  t h e  d e c l i n e  

i n  consumption cou ld  a l s o  be a t t r i b u t e d  t o  smal l  shor tages o f  g a s o l i n e  supp l ies ,  

and v o l u n t a r y  conse rva t i on  e f f o r t s .  A f t e r  t h e  speed l i m i t  went i n t o  e f f e c t  i n  

March, gasol  i n e  consurnption dropped 4.6 percen t  (1  7)  (March-August, 1974, campared 

t o  t h e  same t ime  i n  1973). (See Tab le  7 below . 'This d i f f e r e n c e  cou ld  be 

a t t r i b u t e d  t o  t r a v e l i n g  s lower  and making fewer t r i p s  i n  response t o  t h e  new 

speed l i m i t .  

TABLE 7 

Gas01 i n e  Consumption i n  Montana (Jan. -Aug . ) 

72-73 73-74 
1972 1973 Percent  Change 1974 Percent  Change - 

Jan. & Feb. 53.8 59.141 4-9.9 57.7 -2.1 

March - August 242.125 254.11 t 4 . 9  242.71 -4.6 

Source: Montana Fuel A l l o c a t i o n  O f f i ce ,  Federal  Energy Adm in i s t r a t i on ,  1974 
(unpubl  i shed)  . 



Pet ro leum 'Reserves 

There a r e  s u b s t a n t i a l  o i l  r e s e r v e s  i n  Montana. I n  f a c t ,  some e x p e r t s  

b e l i e v e  t h a t  much o f  t h e  o i l  r e s o u r c e  i s  y e t  und iscove red ,  The r e c o r d  h i g h  

l e v e l  o f  l e a s i n g  i n  1973 by  energy  c o r p o r a t i o n s  f o r  o i l  and gas s u p p o r t s  t h i s  

b e l i e f  (22, 1 ) .  Most o f  t h e  i n e x p e n s i v e l y  d r i l l e d  and s h a l l o w  o i l  t r a p s  have 

been e x p l o r e d  ( 2 3 ) .  S i n c e  p r i c e s  f o r  o i l  have r i s e n  and w i l l  p r o b a b l y  c o n t i n u e  

t o  r i s e  somewhat i n  t h e  f u t u r e ,  t h e r e  i s  an economic i n c e n t i v e  t o  d r i l l  deeper.  

T o t a l  o i l  r e s e r v e s ,  t h e  t o t a l  r e c o v e r a b l e  o i l  under c u r r e n t  economic c o n d i t i o n s ,  

i s  o v e r  334 m i l l  i o n  b a r r e l s  (23 ) .  O i l - i n - p l a c e ,  t h a t  i s  t h e  amount known t o  

be i n  t h e  ground, i s  a l m o s t  4 b i l l i o n  b a r r e l s .  I t  i s  expected t h a t  30 p e r c e n t  

of t h i s  o i l  w i l l  be recove red ,  t o t a l i n g  1139.8 m i l l i o n  b a r r e l s  ( T a b l e  3 be low)  

(23 ) .  These r e s e r v e s  would a1 l o w  p r o d u c t i o n  a t  1973 l e v e l s  f o r  33 yea rs ,  based 

on 1 9 7 3 ' s  34.6 m i l l i o n  b a r r e l s  pe r  y e a r  and t h e  e s t i m a t e  o f  1139.8 ~ i i i l l i o n  

b a r r e l s  i n  p lace .  

TABLE 8 

Montana O i  1 Reserves (mi 11 i o n  b a r r e l  s )  

T o t a l  
E x t r a c t i o n  Method*** 

P r i m a r y  Secondary 

Reserves* 334 

*Reserves a r e  l i m i t e d  t o  t h e  amount o f  o i l  wh ich  can be produced under  p r e s e n t  
economic c o n d i t i o n s . .  

* *Oi l - in -p lace- -known o i l  r e s e r v e s .  
***Amount a b l e  t o  be produced w i t h  e x i s t i n g  e x t r a c t i o n  methods. Twenty-n ine 
p e r c e n t  o f  t h e  t o t a l  -- o i l - i n - p l a c e .  

Source: " O i l  and Gas Energy Resources o f  Montana," r e p o r t  t o  EQC b y  Gustav 
S t o l z ,  August  1974. 

From t h e  t o t a l  o i l - i n - p l a c e ,  a p p r o x i m a t e l y  20 p e r c e n t  w i l l  be e x t r a c t e d  by  

c o n v e n t i o n a l  o r  p r i m a r y  methods. An a d d i t i o n a l  10  p e r c e n t  w i l l  be produced 

by  secondary methods. Secondary o i l  r e c o v e r y  techn iques  a r e  used when 

p r i m a r y  methods canno t  produced more o i l  from a f i e l d .  Secondary r e c o v e r y  



means any fluid injection ( in  Montana, usually water) into an  oil  reservoir t o  

augment naturally occurring pressure and  increase the underground flow of oil  

toward the well allowing more complete recovery of oil reservoir. The Oil and  

Gas Conservation Board of the Department of Natural Resources reports t h a t  

secondary recovery i s  being used in the s t a t e  and  was an important factor in 

increased 1973 and 1974 production levels ( 2 4 ) .  

Montana oil  production has varied since 1960. (See Figure 13 on p .  24 . )  

Production increased to 48.5 million barrels in 1968 with the discovery of the 

Be1 1 Creek f ie ld  in Powder River County (21, 1 ) .  The high production level was 

no t  sustained and  f e l l  rapidly t o  ear l ie r  levels within two years. The s l ight  

increase in production in 1973 and  1974 i s  credited t o  increased production from 

o l d  f ie lds  by secondary oil  recovery techniques (21, 1 ) .  Oil production i s  

expected t o  r i se  in the near future as high oil  prices act t o  encourage recovery 

of more d i f f i cu l t  t o  reach reserves a n d  a l l ~ w  use of expensive secondary recovery 

methods. 

The environmental impacts of oil  production are associated with oil  s p i l l s ,  

burning of n a t u r a l  gas, disposal of water from dr i l l ing  operations and  the l a n d  

use impacts of the well i t s e l f  and  access roads ( 2 5 ) .  The s ta te  has experienced 

relatively minor oil  sp i l l s  from producing wells. When a sp i l l  does occur, 

the producer t r i e s  t o  recover a l l  the oi l  possible. The main incentive t o  recover 

spilled oil  i s  the high prices of oil  ( 2 5 ) .  Any oil  not recovered i s  subsequently 

burned u p o n  approval of the Oil a n d  Gas Conservation Board of the Department of 

Natural Resources and Conservation. When natural gas i s  found in an oil  well in 

amounts precluding i t s  economic recovery i t  i s  sometimes burned or f lared.  Most 

of the gas which would have been flared in the past i s  now re-injected into the 

well in order to enhance the ultimate recovery of o i l .  The disposal of brines 

sometimes produced with o i l ,  and  disposal of solid waste from wells (dr i l l ing  



FIGURE 13 

T r i l l i o n  BTU 

Source: Nor the rn  Great  P l a i n s  Resource Program, Energy Work 
Group Report ,  U. S .  Bureau o f  Mines, E t h y l  C o r p o r a t i o n  
and American Pet ro leum I n s t i t u t e .  



mud), a r e  r e g u l a t e d  by t h e  O i l  and Gas Conserva t ion  Board of Department o f  N a t u r a l  

Resources and Conserva t ion  (26) .  Abandoned o i l  w e l l s  a l s o  a r e  r e g u l a t e d  by t h e  

board.  The board must r e q u i r e  p r e v e n t i o n  of p o l l u t i o n  o f  f r e s h  w a t e r  by o i l ,  gas, 

s a l t  o r  b r a c k i s h  w a t e r  and t h e  r e s t o r a t i o n  o f  s u r f a c e  l a n d s  t o  t h e i r  p r e v i o u s  

g rade  and p r o d u c t i v e  c a p a b i l i t y  upon abandonment o f  t h e  we1 1  ( 2 6 ) .  Adverse 

h y d r o l o g i c a l  e f f e c t s  f rom abandoned w e l l s  a l s o  must be prevented.  I f  o i l  s p i l l s  

and b r i n e s  a r e  n o t  p r o p e r l y  d i sposed  o f ,  s e r i o u s  l a n d  and wa te r  - p o l l u t i o n  can 

r e s u l  t. 

Pol  i c i e s  A f f e c t i n g  O i l  P r o d u c t i o n  

It has been argued t h a t  t h e  t a x  burden on o i l  w e l l  o p e r a t o r s  i s  t o o  h i g h  

and d i scourages  o i l  p r o d u c t i o n  i n  Montana. The c r u x  o f  t h i s  argument i s  t h a t  

Montana t a x e s  on o i l  a r e  p r o p o r t i o n a t e l y  h i g h e r  than  those  i n  o t h e r  s t a t e s .  

Jack Rehberg, E x e c u t i v e  D i r e c t o r  o f  t h e  Rocky Mounta in  O i l  and Gas A s s o c i a t i o n ,  

argues t h a t :  

The t a x  s t r u c t u r e  under wh ich  o i l  p r o d u c t i o n  i n  Montana i s  t a x e d  
i s  d i s c r i m i n a t o r y , a n d  t h e  t o t a l  t a x  burden i s  excess ive.  T h i s  
d i r e c t  adverse economic e f f o r t  o f  excess ive  and d i s c r i m i n a t o r y  
taxes  on o i l  p r o d u c t i o n  i n  Montana has been a  dec ided d isadvan-  
t a g e  i n  o u r  s t a t e  i n  a t t r a c t i n g  o i l  e x p l o r a t i o n  r i s k  c a p i t a l  . . . .  
Reasonable i n c e n t i v e s  and t a x e s  must be encouraged and m a i n t a i n e d  
t o  s t i m u l a t e  a  con t inuous  e x p l o r a t i o n  program f o r  o i l  i n  Montana (27 )  

Suppor t  f o r  t h i s  argument l i e s  i n  a  cornparison o f  o i l  t axes  i n  Montana compared 

w i t h  t h o s e  o f  o t h e r  o i l  p roduc ing  s t a t e s  i n  t h e  r e g i o n .  As seen i n  Tab le  9  

below, Montana o i l  t axes  a r e  h i g h e r  t h a n  t a x e s  i n  o t h e r  Rocky Mounta in  s t a t e s  ( 2 8 ) .  

TABLE 9  

Taxes on O i l  P r o d u c t i o n  i n  1973 
( P e r c e n t  o f  Gross Value) 

S t a t e  Tax as pe rcen t  o f  g r o s s  v a l u e  o f  o i l  produced 

Montana 12.5 
Wyomi ng 9.1 
New Mexico 6.0 
N o r t h  Dakota 5.0 
Col orado 4.4 

Source: F o s s i l  Fuel  T a x a t i o n  Committee, Montana L e g i s l a t u r e ,  1974. 



The argument may have been v a l i d  when o i l  was be ing supp l i ed  from f o r e i g n  

sources a t  ve ry  low c o s t  and domestic o i l  was r e l a t i v e l y  h i gh  p r i ced .  O i l  ( 

p r i c e s  and supp l i es  f rom f o r e i g n  sources were be l i eved  t o  be s t a b l e .  However, 

t he  Arab n a t i o n s '  e x p o r t  embargo and t h e  r e s u l t i n g  p r i c e  increases have i n v a l i d a t e d  

t h i s  argument and made Montana o i l  more compe t i t i ve .  A comparison o f  approximate 

o i l  p r i c e s  shows Montana's compe t i t i ve  r e l a t i o n s h i p  w i t h  impor ted o i l .  (See Table 

below. ) 

TABLE 10 

Source 

A1 g e r i a  ** 

Saudi Arabia ** 

Venezuela ** 

Canada ** 

Un i t ed  S ta tes  (New o i l )  
(O ld  o i l )  

Montana* (New o i l  ) 
(O ld  o i l )  

P r i c e  pe r  b a r r e l  ( 9 )  

13.53 

D i f f e r e n c e  f rom 
Montana o i l  p r i c e s  ( 9 )  

* I n c l  udes taxes 
**Cost a t  U. S. p o r t  o f  e n t r y  

Sources: Monthly Petroleum Reports, Federal  Energy Admin i s t r a t i on ,  J u l y  1974 and 
O i l  and Gas Conservat ion Board o f  Montana, August 1974. 

I A lge r i an  and Saudi Arabian supp l i es  a r e  very  uns tab le .  Canadian and Venezuelan 

I o i l  supp l i es  have been r e l a t i v e l y  s tab le .  Canadian o f f i c i a l s  have announced 

I t h a t  t h e i r  o i l  expor ts  w i l l  cease by 1983 (29 ) .  Montana o i l  i s  i n  a  good 

I economic p o s i t i o n  t o  compete on bo th  t h e  reg iona l  and n a t i o n a l  markets.  

A ma jo r  p o l i c y  e x p l i c i t  i n  t h e  a u t h o r i z i n g  l e g i s l a t i o n  f o r  t he  s t a t e ' s  o i l  

I r e g u l a t o r y  agency, t h e  O i l  and Gas Conservat ion Board o f  t h e  Department of 

1 Natura l  Resources, i s  t h e  p r o h i b i t i o n  o f  t h e  waste o f  o i l .  The p r o h i b i t e d  

waste i nc l udes  phys ica l  waste, i n e f f i c i e n t  ex t rac t ion ,  and l o c a t i o n  o f  w e l l s  so 
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as t o  cause a  r e d u c t i o n  of t h e  u l t i m a t e  r e c o v e r y  o r  s t o r a g e  o f  o i l .  The 

po l  i c y  a g a i n s t  t h e  waste of o i l  , combined w i t h  t h e  secondary o i l  recovery  

program appears t o  assure e f f e c t i v e  recovery  o f  t h e  o i l  resource.  

OIL REFINERIES 

There a r e  n i n e  o i l  r e f i n e r i e s  o p e r a t i n g  i n  t h e  s t a t e ;  t h e  t h r e e  l a r g e s t  a r e  

l o c a t e d  i n  t h e  B i l l i n g s - L a u r e l  area.  The t o t a l  b a r r e l s  o f  o i l  r e f i n e d  i n  Montana 

has been i n c r e a s i n g  f o r  t h e  l a s t  f i v e  years ,  w i t h  1973 p r o d u c t i o n  o v e r  20 

p e r c e n t  more than  t h a t  o f  1969 (22, 4 ) .  The source o f  c rude o i l  f o r  these  

r e f i n e r i e s  conies f rom Canada and l4.yoming as w e l l  as f rom i n - s t a t e .  Approx imate ly  

50 p e r c e n t  of t h e  o i l  used i n  these  r e f i n e r i e s  comes f r o m  Wyoming, 30 p e r c e n t  

f rom Canada, w i t h  t h e  rema in ing  20 p e r c e n t  f r o m  Montana (22,  1  ) . The Canadian 

Energy M i n i s t e r  announced i n  l a t e  1974 t h a t  h i s  n a t i o n  would reduce i t s  o i l  

e x p o r t s  s t a r t i n g  i n  1975, w i t h  a  t o t a l  phase o u t  by 1983. Canadian e x p o r t s  t o  

t h e  U n i t e d  S t a t e s  t o t a l e d  more t h a n  one m i l  1  i o n  b a r r e l s  p e r  day ( 1  mmbld) i n  

1973 and approx imate ly  970,000 b/d i n  1974 ( 2 9 ) .  Canadian e x p o r t s  as o f  January 

1975 w i l l  be reduced t o  800,000 b / d  w i t h  a  f u r t h e r  r e d u c t i o n  t o  650,000 b/d  by 

t h e  m i d d l e  o f  t h a t  y e a r  (29 ) .  Norma l l y  Canadian e x p o r t s  account  f o r  n e a r l y  

o n e - f o u r t h  o f  t h e  U. S. c rude o i l  i m p o r t s .  The r e d u c t i o n  and even tua l  c u t o f f  

o f  Canadian e x p o r t s  w i l l  p u t  a  s t r a i n  on t h e  s u p p l i e s  o f  o i l  needed t o  m a i n t a i n  

r e f i n e r y  o u t p u t  l e v e l s .  Approx imate ly  15 m i l l  i o n  b a r r e l s  o f  o i  1  p e r  year  w i l l  

be needed by Montana r e f i n e r i e s  t o  r e p l a c e  t h e  Canadian s u p p l i e s  (22, 4 ) .  T h i s  

c u r t a i l m e n t  o f  c rude  o i l  e x p o r t s  t o  Montana may se rve  as an i n c e n t i v e  f o r  energy 

c o r p o r a t i o n s  t o  e x p l o r e  and subsequent ly  t a p  Montana o i l  rese rves .  Some b e l i e v e  

t h a t  f u t u r e  inc reased  p r o d u c t i o n  o f  oil in-state may w e l l  make up t h e  s h o r t f a l l  

o f  c rude  o i l  s u p p l i e s  f o r  r e f i n e r i e s .  



' NATURAL GAS 

N a t u r a l  gas i s  a  conven ien t ,  c l e a n  bu rn ing ,  l ow-cos t  f u e l .  These c h a r a c t e r -  

i s t i c s  have made i t  p a r t i c u l a r l y  u s e f u l  f o r  r e s i d e n t i a l  and i n d u s t r i a l  customers.  

O v e r a l l  consumpt ion f o r  t h i s  f u e l  has grown, on t h e  average, a t  4.7 p e r c e n t  a  

y e a r  from 1960 t o  1971 i n  M o n t a n a - - s l i g h t l y  h i g h e r  t h a n  t h e  n a t i o n a l  g rowth  

r a t e  ( 1 4 ) .  Most o f  t h i s  r i s e  has been due t o  i nc reased  i n d u s t r i a l  use wh ich  

has grown an average o f  6.8 p e r c e n t  a  y e a r  ( 1 4 ) .  Recen t l y ,  g rowth has f a 1  l e n  

o f f  s u b s t a n t i a l l y ;  i n  f a c t ,  demand has decreased s l i g h t l y .  S ince f i s c a l  y e a r  

1973, consumpt ion o f  d r y  n a t u r a l  gas, t h a t  i s  gas s o l d  by u t i l i t i e s  t h r o u g h  

p i p e l i n e s ,  has d e c l i n e d  by 2 p e r c e n t  c o n t r a r y  t o  n a t i o n a l  demand i n c r e a s e s  

( 1 5 ) .  A1 though t h e r e  a r e  many f a c t o r s  t h a t  a f f e c t  consumpt ion o f  n a t u r a l  gas, 

t h e  s u b s t a n t i a l  d e c l i n e  i n  use f r o m  e a r l i e r  g rowth  p a t t e r n s  somewhat r e f l e c t s  

t h e  impac t  of c o n s e r v a t i o n  measures. 

N a t u r a l  gas accounts  f o r  more than  a  q u a r t e r  o f  t h e  f o s s i l  f u e l  used i n  

t h e  s t a t e  (18, 4 4 ) .  The i n d u s t r i a l  s e c t o r  uses h a l f  of t h e  gas consumed 

i n  t h e  s t a t e .  The r e s i d e n t i a l  and commerical s e c t o r s  account  f o r  most o f  t h e  

r e m a i n i n g  consumpt ion (18, 4 4 ) .  (See T a b l e  11 be low. )  

TABLE 11 

N a t u r a l  Gas Consumption i n  Montana (1972) 

Sec to r  
Percen t  o f  
T o t a l  Use 

Percen t  o f  S e c t o r  Which 
Uses Gas as a  Fuel  

I n d u s t r i a l  50 
Househol d-Commercial 4  7  
U t i l i t y  (Fo r  e l e c t r i c a l  

P r o d u c t i o n )  1.4 
M i  s c e l  1  aneous 1.4 

Less t h a n  1% 
Less t h a n  1% 

Source: "Fuel  and Energy Data, U n i t e d  S t a t e s  by S t a t e s  and Regions, 1972," 
Bureau o f  Mines I n f o r m a t i o n  C i r c u l a r  I C  8647, 1974. 



O f  t h e  two major  gas suppl  i e r s ,  Montana-Dakota U t i l  i t i e s  Company (MDU) and 

Montana Power Company (MPC) , o n l y  MPC impor ts  1  arge q u a n t i t i e s  o f  gas f rom Canada. 

MDU buys i t s  gas f rom r e g i o n a l  producers  i n  Wyoming, Montana and t he  Dakotas. 

MPC began impo r t i ng  gas f rom Canada i n  1951 under an A l b e r t a n  government p e r m i t  

issued f o r  a  defense p roduc t i on  emergency, namely Anaconda Company's p roduc t i on  

o f  copper f o r  t h e  Korean War (30) .  I n .  t h a t  same year ,  MPC formed t w o  s u b s i d i a r i e s ,  

Canadian-Montana Gas Company t o  develop gas reserves  i n  southeastern A l b e r t a  and 

Canadian-Montana Pipe L i n e  Company t o  b u i l d  and operate  a  p i p e l i n e  t o  s h i p  t he  

gas t o  Montana (30) .  I n  1952, a f t e r  t h e  war, MPC con t inued  t o  impo r t  n a t u r a l  gas, 

t h i s  t ime  under f i v e - y e a r  pe rm i t s  a l s o  g ran ted  by the  A l b e r t a n  government. P e r i o d i -  

c a l l y ,  MPC inc reased  i t s  impo r t s  so t h a t  by 1973, 80 percen t  o f  i t s  gas came f rom 

Canada (31 ) .  

Heavy r e l i a n c e  on Canadian gas c o u l d  have been avoided. New gas depos i t s  

were found i n  Montana i n  t h e  l a t e  1960s. The opening o f  T i g e r  Ridge f i e l d  i s  a  

good example. I n  1966, t he  H igh  C res t  O i l  Company, an independent o i l  and gas 

f i r m ,  d iscovered  s u b s t a n t i a l  reserves  o f  gas i n  t he  T i g e r  Ridge f i e l d  i n  H i l l  

and B l a i n e  coun t i es  (32) .  From d r i l l i n g  r e s u l t s  i n  1967 High C res t  be l i eved  i t  

cou ld  supp ly  Montana Power Company w i t h  gas t o  o f f s e t  Canadian impor ts .  Bu t  

Montana Power Company and t he  gas company cou ld  n o t  agree on the  e x t e n t  of proven 

reserves  o r  a  p r i c e  (32) .  When MPC a p p l i e d  t o  t h e  Federa l  Power Commission (FPC) 

f o r  a u t h o r i t y  t o  inc rease  i t s  n a t u r a l  gas impor ts  f rom Canada by 20 m i l l i o n  cub i c  

f e e t  a  year ,  H igh  Cres t  i n t e r vened  (32) .  H igh C res t  argued t h a t  i t  had s u f f i c i e n t  

supp l i es  t o  meet MPC's reques t .  Montana Power Company o f f e r e d  a  p r i c e  of 9  cents  

pe r  thousand cub i c  f e e t  (mcf )  a t  t h e  we1 lhead.  H igh  C res t  asked f o r  15.5 cen t s .  

A t  t h e  FPC hear ings  i n  e a r l y  1968, L .  S. S tad le r ,  i n  charge o f  MPC gas opera t ions ,  

expressed t he  co rpo ra te  o p i n i o n :  "We d o n ' t  t h i n k  High C res t  has t h e  r e l i a b i l i t y  

t h a t  t he  Canadian source has. The High C res t  c o n t r a c t  o f f e r ,  we t h i n k ,  reques ts  



a  f u l l  commitment f o r  t h e  n e a r  f u t u r e ,  a t  l e a s t ,  o f  any MPC s u p p l y  requ i remen ts "  

( 3 3 ) .  MPC r e c e i v e d  p e r m i s s i o n  t o  i m p o r t  a d d i t i o n a l  s u p p l i e s  of  gas and H igh  C r e s t  ( 

had t o  s t a r t  l o o k i n g  f o r  o t h e r  cus tomers .  S i x t e e n  months l a t e r  i n  1969 when High 

C r e s t  was i n  s a l e s  n e g o t i a t i o n s  w i t h  o u t - o f - s t a t e  gas companies, MPC aga in  o f f e r e d  

a  gas purchase c o n t r a c t  t o  H igh  C r e s t  and a l l  o t h e r  Montana gas p roducers  ( 3 3 ) .  

The o f f e r  p r o v i d e d  f o r  an i n i t i a l  p r i c e  o f  16 c e n t s  p e r  mcf  w i t h  an e s c a l a t i o n  o f  

one c e n t  p e r  mcf  a t  f i v e - y e a r  i n t e r v a l s .  I n i t i a l  development l o a n s  a l s o  were 

o f f e r e d .  H igh C r e s t  accep ted  an o f f e r  f r o m  N o r t h e r n  N a t u r a l  Gas Company f o r  a  

p r i c e  o f  15.5 c e n t s  p e r  mcf  w i t h  a  $4 m i l l i o n  i n t e r e s t  f r e e  l o a n  t o  deve lop  i t s  

f i e l d s  ( 3 3 ) .  A t  an FPC h e a r i n g  on NNG's a p p l i c a t i o n  t o  b u i l d  a  p i p e l i n e  t o  s h i p  

t h e  gas t o  i t s  s e r v i c e  area,  Montana Power Company i n t e r v e n e d .  The MPC b r i e f  

f i l e d  s t a t e d :  "Montana Power has an u r g e n t  need f o r  t h e  T i g e r  Ridge gas f o r  

consumpt ion i n  t h e  s t a t e  o f  Montana, i n  o r d e r  t o  avoid,  a l m o s t  t o t a l  dependence on 

Canadian s u p p l i e s "  (33) .  The FPC r u l e d  i n  f a v o r  o f  NNG's a p p l i c a t i o n ,  a l l o w i n g  

t r a n s m i s s i o n  o f  t h e  gas f r o m  T i g e r  Ridge and s e t  t h e  w e l l h e a d  p r i c e  f o r  new gas 

connec t ions  a t  23.5 c e n t s  p e r  mcf  ( 3 3 ) .  

I t  has been argued c o n v i n c i n g l y  t h a t  t h e  FPC's p r i c e  r e g u l a t i o n s  on n a t u r a l  

gas s o l d  i n t e r s t a t e  have s t u n t e d  g rowth  i n  t h e  p r o d u c t i o n  o f  t h i s  f u e l .  Montana 

Power Company's 1969 o f f e r  was f a r  below t h e  f e d e r a l  p r i c e  r e g u l a t i o n s  and about  

t h e  same as t h e  o u t - o f - s t a t e  f i r m s  c o u l d  o f f e r .  So a t  l e a s t  i n  t h i s  s i t u a t i o n ,  

t h e  f e d e r a l  p r i c e  r e g u l a t i o n  d i d  n o t  a f f e c t  t h e  n e g o t i a t i o n s .  

S ince  1969, Canada has made m a j o r  p o l i c y  changes r e g a r d i n g  n a t u r a l  gas 

e x p o r t s .  Canadian l aw  now r e q u i r e s  t h a t  e x p o r t e d  gas be i n  s u r p l u s  o f  Canadian 

r e q u i r e m e n t s .  The N a t i o n a l  Energy Board of  Canada wh ich  has t h e  a u t h o r i t y  t o  

e s t a b l i s h  whether  energy  resources  a r e  indeed s u r p l u s ,  has c u t  back on e x p o r t s  t o  

Montana. T h i s  d e c i s i o n  was reached a f t e r  t h e  board  d i s c o v e r e d  t h a t  Canada's 

30-year  r e s e r v e  was d e f i c i e n t  b y  o v e r  a  t r i l l i o n  c u b i c  f e e t .  The p o l i c y  change 

a l s o  has l e d  t o  h i g h e r  p r i c e s  i n  Montana f o r  n a t u r a l  gas and an u n c e r t a i n  f u t u r e  

supp ly .  
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P o l i c i e s  A f f e c t i n g  Na tu ra l  Gas Consumption 

The consumer p r i c e  o f  n a t u r a l  gas s o l d  i n  Montana i s  r egu la ted  by t h e  

Montana Pub1 i c  Serv ice  Commission. The commission has t h e  power t o  e s t a b l i s h  

r a t e  s t r u c t u r e s  ( t h e  method used t o  determine pr'ice f o r  va r i ous  customers and 

q u a n t i t i e s )  as w e l l  as t h e  s e l l i n g  p r i c e .  The commission has es tab l i shed  a  

b l ock  r a t e  s t r u c t u r e  i n  which t h e  p r i c e  pe r  u n i t  o f  gas goes down as more i s  

used. Th i s  p r a c t i c e ,  know as q u a n t i t y  d i scoun t i ng ,  h inges on t h e  premise t h a t  

average consumer c o s t  d e c l i n e s  as p roduc t i on  inc reases- - to  r e f l e c t  what a r e  

known as "economies o f  sca le . "  Changes i n  t h e  n a t i o n a l  economy and i n  t h e  

a v a i l a b i l i t y  o f  n a t u r a l  gas have made t h e  premise--and t he  p r a c t i c e  o f  q u a n t i t y  

d i s c o u n t i n g - - h i g h l y  ques t ionab le .  

Montana Power Company's gas r a t e s  can be used as an example, s i nce  i t  

se rv i ces  most o f  t h e  s t a t e .  For  r e s i d e n t i a l  customers, t h e  f i r s t  1,000 cub ic  

f e e t  (mc f )  c o s t  $2.97 a  month (which happens t o  be t h e  minimum month ly  b i l l ) .  

For t h e  n e x t  99 mcf, t h e  p r i c e  i s  88.1 cen t s  pe r  nicf. Use over  100 mcf r ece i ves  

a  f u r t h e r  p r i c e  break, accord ing  t o  t h e  r a t e  s t r u c t u r e  ( 3 4 ) .  F i gu re  14 on 

p.32 i l l u s t r a t e s  t h e  r a t e  system. The average MPC r e s i d e n t i a l  customer uses 

approx imate ly  15 mcf per  month (an average based upon t h e  t o t a l  number o f  MPC 

r e s i d e n t i a l  gas customers d i v i d e d  by t he  t o t a l  amount o f  gas s o l d  i n  t h e  r es i den -  

t i a l  s e c t o r  (34) .  The a c t u a l  average use may be somewhat h i ghe r  because many 

homes do n o t  use much gas. A 20 mcf month ly  gas consurr~ption f i g u r e  can be 

assumed t o  be t y p i c a l  o f  t h e  average r e s i d e n t i a l  use. The c o s t  pe r  mcf f o r  t h i s  

average household would be 98.1 cen ts .  I n d u s t r i a l  users  h o l d i n g  i n t e r r u p t a b l e  

c o n t r a c t s  pay a  much lower  p r i c e  pe r  mcf. The h \ghes t -p r i ced  i n t e r r u p t a b l e  

i n d u s t r i a l  c o n t r a c t  charges 41.7 cen ts  per  mcf, h a l f  t h e  c o s t  charged t o  t h e  

average r e s i d e n t i a l  use r  ( 34 ) .  The lowes t  c o s t  i n t e r r u p t a b l e  i n d u s t r i a l  c o n t r a c t  

i s  35.5 cen ts  pe r  mcf, approx imate ly  a  t h i r d  o f  t h e  charge t o  t h e  average res i den -  

t i a l  customer ( 34 ) .  (See F i g u r e  15 on p.  32.) I n d u s t r i e s  h o l d i n g  i n t e r r u p t a b l e  
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c o n t r a c t s  r e c e i v e  t h i s  p r i c e  d i scoun t  because of t h e i r  l a r g e  volume purchases 

and t h e i r  acceptance of supp ly  I n t e r r u p t i o n s  d u r i n g  peak demand per iods .  

The b l ock  r a t e  s t r u c t u r e  o f f e r s  an i n c e n t i v e  t o  l a r g e  volume r e s i d e n t i a l  

and commercial users.  Once t h e  consumers o f  t h i s  sec to r  become committed t o  

n a t u r a l  gas as a  f u e l ,  t hey  a r e  h e s i t a n t  t o  change t o  f u e l s  i n  g r e a t e r  supply .  

R e s i d e n t i a l  and smal l  commercial users '  demand i s  r e l a t i v e l y  i n e l a s t i c ,  t h a t  i s ,  

as p r i c e s  r i s e  demand w i l l  o n l y  s l i g h t l y  be changed (35, 43) .  Th i s  r e f l e c t s  t h e  

i n a b i l i t y  t o  change equipment (s toves ,  wa te r  heaters ,  fu rnaces)  u n t i l  t hey  a r e  

worn o u t  and i n  some cases a  personal  p r e d i s p o s i t i o n  toward gas. For  example, 

a  housewife who i s  used t o  cook ing on a  gas s tove  may be h e s i t a n t  t o  s w i t c h  t o  

e l e c t r i c i t y .  I n  t h e  l o n g  run,  increased p r i c e s  t o  t h e  r e s i d e n t i a l  and commercial 

sec to r s  would tend t o  s low t h e  growth o f  n a t u r a l  gas demand r a t h e r  than  c u t  i t  

(35, 43) .  

Most i n d u s t r i a l  n a t u r a l  gas consumers have a  d i f f e r e n t  t ype  o f  r a t e  schedules 

o r  cont ractswhich a r e c a l l e d  i n t e r r u p t a b l e  c o n t r a c t s .  I n t e r r u p t a b l e  c o n t r a c t s  a r e  

based on t h e  premise t h a t  t h e r e  a re  excesses i n  supply  and i n  o rde r  t o  keep 

p i p e l i n e s  f i l l e d ,  gas must be s o l d  a t  l ower  p r i c e s  d u r i n g  non-peakt imes. The 

ho lders  o f  these c o n t r a c t s  purchase l a r g e  amounts o f  gas which can be i n t e r r u p t e d  

i f  supp l i es  a r e  n o t  adequate t o  meet demand. I n  many cases i n d u s t r i a l  users  must 

shut  down when gas supp l i es  a r e  n o t  a v a i l a b l e  o r  s h i f t  t o  o t h e r  f u e l  sources such 

as o i  1 o r  coa l .  

The i n d u s t r i a l  demand e l a s t i c i t y  f o r  gas, i n c l u d i n g  gas f o r  e l e c t r i c  power 

genera t ion ,  p resen ts  a  somewhat d i f f e r e n t  p i c t u r e .  I n  some areas o f  t h e  n a t i o n ,  

p a r t i c u l a r l y  on t h e  East and West coasts. i n d u s t r i a l  gas demand i s  ve ry  e l a s t i c  

(changeable) (35, 43) .  For  some i n d u s t r i a l  users ,  demand i s  ve ry  i n e l a s t i c  

because o f  t h e  i nhe ren t  advantages n a t u r a l  gas o f f e r s  t o  them i n  terms o f  t h e  

process used o r  a i r  q u a l i t y  cons idera t ions .  I n  aggregate, n a t u r a l  gas demand i s  

somewhat i n e l a s t i c  f o r  p r i c e  increases up t o  10 cen ts  per  mcf a l though  n o t  as 



i n e l a s t i c  as r e s i d e n t i a l  and sma l l  commercial demand (35, 4 3 ) .  I f  gas p r i c e s  

i n c r e a s e  d r a s t i c a l l y  r e l a t i v e  t o  o t h e r  f u e l s ,  t h e  e l a s t i c i t y  o f  demand ough t  t o  i 

inc rease ,  so demand would  decrease,  e s p e c i a l l y  i n  t h e  i n d u s t r i a l  s e c t o r .  

N a t u r a l  Gas P r o d u c t i o n  

Even w i t h  u n c e r t a i n t y  i n  impor ted  n a t u r a l  gas s u p p l i e s ,  c o n t i n u e d  p r o d u c t i o n  

o f  gas i n  Montana can be expected.  The d o u b l i n g  of p r o d u c t i o n  s i n c e  1971 i n c l u d e d  

a  53 p e r c e n t  i n c r e a s e  i n  c a l e n d a r  1973, m a i n l y  f r o m  t h e  a d d i t i o n  o f  T i g e r  R idge 

gas ( n o r t h c e n t r a l  Montana), where p r o d u c t i o n  s t a r t e d  i n  l a t e  1972 (22,  1  ) .  Pro- 

d u c t i o n  i n  t h e  f i r s t  n i n e  months of 1974 (compared t o  t h e  same 1973 p e r i o d )  was 

down 21 p e r c e n t  (36 ) .  I n  s p i t e  of t h e  d e c l i n e  from 1973 's  r e c o r d  h i g h  p r o d u c t i o n  

year ,  n a t u r a l  gas p r o d u c t i o n  was up 32 p e r c e n t  o v e r  1972 (See F i g u r e  16 on p.35).  

N a t u r a l  gas r e s e r v e  e s t i m a t e s  v a r y .  An independent  r e p o r t  produced f o r  t h i s  

s tudy  e s t i m a t e s  n a t u r a l  gas r e s e r v e s  a t  700 b i l l i o n  c u b i c  f e e t ,  b u t  1974 r e s e r v e  

e s t i m a t e s  o f  t h e  U. S. Bureau o f  Mines and t h e  Independent Pe t ro leum A s s o c i a t i o n  

of America show s l i g h t l y  o v e r  1,000 b i l l  i o n  c u b i c  f e e t  ( 2 3 ) .  A t  1973 p r o d u c t i o n  

l e v e l s  t h e  e s t i m a t e d  r e s e r v e s  would l a s t  12 t o  18  y e a r s .  However, n a t u r a l  gas 

rese rves  a r e  based on economic c o n d i t i o n s  and e x i s t i n g  techno logy .  Federa l  Power 

Commission p r i c e  c e i l i n g s  on i n t e r s t a t e  n a t u r a l  gas s a l e s  have h e l d  p r i c e s  a r b i -  

t r a r i l y  low. Wi th  a l l owance  of h i g h e r  p r i c e s ,  r e s e r v e  e s t i m a t e s  p r o b a b l y  would  

grow. 

COAL 

I n - s t a t e  c o a l  consumpt ion i s  r e l a t i v e l y  s l i g h t ;  c o a l  accounts  f o r  

o n l y  abou t  6  p e r c e n t  of  t o t a l  energy consumed (18, 4 4 ) .  Coal consumpt ion v a r i e s  

among s e c t o r s ,  b u t  r e l i a n c e  on c o a l  as a  f u e l  source i s  g e n e r a l l y  low.  (See 

Tab le  12 on p. 36.)  Coal consumpt ion i n  Montana has v a r i e d  g r e a t l y  i n  t h e  l a s t  

decade. There was a  s u b s t a n t i a l  d e c l i n e  i n  consumpt ion from 1963 t o  1968; by  
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"Production figures do n o t  include l iquid natural gas. Consumption figures do .  

Source: Northern Great Plains Resource Program, 'Energy Work Group 
Draft Report, 1973 (unpubl i shed). 



1971 consumption f i n a l l y  exceeded t h e  1962 l e v e l .  Since 1971, consumption has 

grown s l ow l y ,  u s u a l l y  l e s s  than  two percen t  per  year .  (See F igu re  17 on p.37.) 
c 

TABLE 12 

Coal Consumption i n  Montana ( 1  972) 

Sect o r  
Percent  o f  To ta l  Percent  o f  Sec to r  
Consumption Re1 iance  upon Coal 

Household-Commercial 18 
I n d u s t r i a l  28 
T ranspo r t a t i on  0  
U t i l  i t y  ( f o r  e l e c t r i c a l  

generat  i o n )  55 

Source: "Fuel and Energy Data, U n i t e d  S ta tes  By S ta tes  and Regions, 1972," 
Bureau o f  Mines I n f o r m a t i o n  C i r c u l a r  I C  8647, 1974. 

Montana has t he  l a r g e s t  demonstrated coa l  r ese rve  base o f  any s t a t e  i n  t h e  

n a t i o n  (approx imate ly  25 percen t  o f  t h e  n a t i o n a l  t o t a l  ) w i t h  an es t imated  107 

b i l l  i o n  tons  o f  coa l  (37 ) .  Approx imate ly  42 b i l l  i o n  t ons  o f  t h e  t o t a l  r ese rve  

base cou ld  be su r f ace  mined under c u r r e n t  economic and l e g a l  r e s t r i c t i o n s .  The 

reserves c o n s i s t  o f  b i tuminous,  subbi tuminous and l i g n i t e  coa l  ( 37 ) .  The smal l  

b i tuminous coa l  depos i t s  i n  Montana a r e  n o t  expected t o  be mined. Subbituminous, 

t h e  l a r g e s t  ca tegory  of coa l  i n  t h e  s t a t e ,  has an average heat  va lue  o f  8,500 

BTU* per  pound. L i g n i t e  has a  lower  average heat  content - -about  6,100 BTU p e r  

pound. Both subbi tuminous and l i g n i t e  coa l  have s i g n i f i c a n t l y  lower  hea t  con ten t  

than h i ghe r  ranked eas te rn  c o a l .  For comparison, a n t h r a c i t e  and b i tuminous coa l  

have a  hea t  con ten t  o f  1.4,000 and 14,100.BTU per  pound r e s p e c t i v e l y .  Montana 

subbi tuminous coa l  has 65 percen t  of t h e  hea t  energy o f  eas te rn  b i tuminous c o a l .  

Table  13 on p. 38 breaks down t h e  demonstrated coal  resource base, accord ing  t o  

type, p o t e n t i a l  m in i ng  method and percentage of t h e  n a t i o n ' s  t o t a l  reserves .  

Coal reserves by d e f i n i t i o n  a r e  based on economic and l e g a l  c o n d i t i o n s .  As 

p r i c e s  f o r  coa l  r i s e ,  i t  becomeseconomically f e a s i b l e  t o  mine fo rmer ly  uneconomic 

* B r i t i s h  Thermal U n i t :  The hea t  r e q u i r e d  t o  r a i s e  t h e  temperature o f  a  pound o f  
of wa te r  by one degree Fahrenhe i t .  
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Source: Nor the rn  Grea t  P l a i n s  Resource Program, D r a f t  Energy 
klork Group Repor t  (unpubl  i s  hed) 1973, and D r a f t  
Summary Report ,  Sept. ,  1974. 



d e p o s i t s .  As energy c o r p o r a t i o n s  a r e  e x p l o r i n g  f o r  c o a l  i n  areas where s t r i p p a b l e  
f 

c o a l  reserves  have n o t  y e t  been i d e n t i f i e d ,  f u r t h e r  d e p o s i t s  may be l i s t e d  i n  

coa l  reserves .  For  these  reasons, t h e  demonstrated coa l  r e s e r v e  base should  be 

regarded as c o n s e r v a t i v e .  

TABLE 13 

Demonstrated Montana Coal Reserve Base* 
(January 1974, mi 11 i o n  t o n s )  

Type of Coal 

Subbituminous 

L i g n i t e  

T o t a l  

Percent  o f  T o t a l  
U. S. Reserve i n  Montana 

M i n i n g  Method 
Sur face Underground 

7,131 Not economica l ly  
mineabl  e  

*The demonstrated c o a l  r e s e r v e  f o r  subbi tuminous coa l  i n c l u d e s  seams 60 o r  
more inches  t h i c k  and l e s s  than 1,000 f e e t  deep; f o r  l i g n i t e ,  60 o r  more inches  
t h i c k  and no deeper than 120 f e e t .  Whenever c o a l  r e s e r v e  i s  ment ioned i n  t h e  
coa l  s e c t i o n  i t  r e f e r s  t o  t h e  demonstrated coa l  r e s e r v e  un less  o t h e r w i s e  noted.  

Source: "Demonstrated Coal Reserve Base o f  t h e  U n i t e d  S t a t e s  on January 1, 1974."  
Department o f  I n t e r i o r ,  Bureau o f  Mines, June, 1974. 

A l though  h a l f  of t h e  c o a l  i n  t h e  n a t i o n  on a  tonnage b a s i s  i s  i n  t h e  west, 

on a  BTU b a s i s ,  55 p e r c e n t  of t h e  coa l  i s  i n  t h e  e a s t  ( 3 8 ) .  When Montana c o a l  

i s  compared on a  BTU b a s i s  i t  accounts f o r  s l i g h t l y  o v e r  12 p e r c e n t  o f  t h e  n a t i o n a l  

coa l  reserves,  r a t h e r  t h a n  t h e  25 percen t  on a  tonnage b a s i s .  T h i s  f i g u r e  i s  

d e r i v e d  by d i s c o u n t i n g  t h e  reserves  on t h e  b a s i s  o f  recovery  and BTU c o n t e n t .  

Approx imate ly  50 p e r c e n t  o f  t h e  underground reserves  and 90 percen t  o f  t h e  s u r f a c e  

reserves  can be recovered w i t h  conven t iona l  m i n i n g  methods. T h i s  decreases t h e  

t o t a l  coa l  a v a i l a b l e  t o  70,196 m i l l i o n  t o n s  f rom t h e  107,727 m i l l i o n  tons  o f  reserves.  

Montana subbi tuminous and l i g n i t e  coa l  has much l e s s  heat  c o n t e n t  (BTUs) than  

h i g h e r  ranked e a s t e r n  c o a l .  When Montana coa l  reserves  a r e  d iscoun ted  on t h e  



b a s i s  o f  r e c o v e r a b i l i t y  and BTU c o n t e n t  t h e r e  a r e  1,227.897 q u a d r i l l i o n  BTUs o f  

coa l  i n  Montana. The n a t i o n a l  t o t a l  c o a l  BTUs i s  r o u g h l y  9,731 q u a d r i l l i o n  ( 3 8 ) .  

Montana c o a l  i s  12.6 p e r c e n t  of  t h i s  n a t i o n a l  BTU t o t a l .  Tab le  14 below shows 

the  d i s c o u n t i n g  o f  Montana r e s e r v e s  and t h e  compar ison t o  t h e  n a t i o n a l  t o t a l .  

TABLE 14 

Montana Coal--Recoverable BTUs 

BTU T o t a l  T o t a l  Recover- T o t a i  BTUs 
Content  Reserves a b l  e  Reserves Ava i  1  a b l e  

(BTU/ M i n i n g  ( m i l  1  i o n s  ( m i l  1  i o n s  t o n s )  ( Q u a d r i l  l i o n  
Type o f  Coal Pound Method* t o n s )  * * BTUS ) 

Subbi tuminous 8500 S u r f  ace 35,431 31 887.9 602.327 quads 
Underground 63,781 31 890.5 542.1 38 quads 

L i g n i t e * * *  61 00 Sur face  --.---- 6417.9 83.4 quads 
S t a t e  T o t a l  70196.3 1227.987 quads 
N a t i o n a l  T o t a l  433900. 9731 .000 quads 

*Surface--90 p e r c e n t  r e c o v e r y  r a t e  w i t h  c o n v e n t i o n a l  methods. 
Underground--50 p e r c e n t  r e c o v e r y  r a t e  w i t h  c o n v e n t i o n a l  methods. 

* *Tota l  BTUs a v a i l a b l e  = t o t a l  r e c o v e r a b ~ l e  t i m e s  t h e  BTU c o n t e n t .  
* * * L i g n i t e  underground rese rves  a r e  n o t  cons ide red  econon i i ca l l y  mineab le .  

Source: "Demonstrated c o a l  r e s e r v e  base o f  t h e  'Un i ted  S t a t e s  on January  1  , 1974," 
U.S. Department o f  t h e  I n t e r i o r ,  Bureau o f  Mines (June 1974) and P r o j e c t  
Independence Repor t ,  Federa l  Energy A d m i n i s t r a t i o n ,  November, 1974. 

Most o f  t h e  c o a l  i s  found i n  eas te rn  Montana. 111 f a c t ,  Department of t h e  

I n t e r i o r  c o a l  resource  f i g u r e s  c i t e d  above r e f l e c t  m o s t l y  c o a l  r e s e r v e s  which l i e  

i n  e a s t e r n  Montana. Here a r e  c o a l  r e s e r v e s  e s t i m a t e s  l i s t e d  f o r  e a s t e r n  Montana 

by c o u n t i e s  (See Tab le  15 on p.40.)  No t  a l l  o f  t h e  mineab le  c o a l  i n  t h e  s t a t e  

1  i e s  i n  e a s t e r n  Montana. I n  f a c t ,  t h e  American E l e c t r i c  Power Company, one of  

t h e  l a r g e s t  e l e c t r i c  u t i l i t i e s  i n  t h e  n a t i o n  has leased  4,500 ac res  o f  coa l  l a n d  

i n  t h e  L i v i n g s t o n - T r a i l  Creek a r e a  of Park County ( 3 9 ) .  

The c o a l  and t h e  s u r f a c e  above i t  o f t e n  a r e  h e l d  by d i f f e r e n t  owners, wh ich 

p resen ts  c o n f l  i c t s  . T h i s  s i t u a t i o n  r e s u l  t e d  f rom t h e  f e d e r a l  government 

r e t a i n i n g  m i n e r a l  r i g h t s  t o  much sf t h e  l a n d  o f f e r e d  t o  homesteaders. I n  a d d i t i o n ,  

t h e  government gave Nor the rn  P a c i f i c  (now B u r l  i ngton N o r t h e r n )  r a i  1  road  t h e  s u r f a c e  



and m ine ra l  r i g h t s  i n  l a r g e  areas of Montana u n d e r l a i n  by c o a l .  When t he  r a i l r o a d s  
1 '  

s o l d  some o f  t h e  land, t hey  r e t a i n e d  t h e  minera l  r i g h t s .  Hence s p l i t  ownership 

o f  coa l  l and  i n  Montana i s  more t h e  r u l e  than t h e  excep t ion  i n  eas te rn  Montana. 

I n  t h e  Decker-Birney area*, f o r  example, t h e  federa l  government owns approx imate ly  

26 percen t  o f  t he  su r face  and 88 percen t  of t h e  m inera l  r i g h t s .  I n  c o n t r a s t ,  69 

percen t  o f  t h e  su r f ace  and o n l y  7  pe rcen t  o f  t he  m inera l  r i g h t s  a r e  p r i v a t e l y  

h e l d  (40, 1 ) .  

TABLE 15 

Coal Reserves by County 

Subbi tumi nous Reserves 
( M i l l i o n s  of Tons) 

B ig  Horn 38,355 
G a r f i e l d  137 
Mussel she1 1  3,467 
Rosebud 26,274 
Treasure 1,304 
Ye1 1  ows tone 590 

L i g n i t e  Reserves 
( M i  11 i o n s  o f  Tons) 

Ca r t e r  
Dan ie ls  
Dawson 
Fa1 1  on 
R ich land  
Roosevel t 
Val 1  ey 
Wi,baux 

Count ies Con ta in ing  Both Subbituminous And L i g n i t e  Reserves 

Cus t e r  3,463 
McCone 24,501 
Powder R i  v e r  28,074 
P r a i r i e  1,045 
To ta l  57,083 

Source: Coal Development I n f o r m a t i o n  Packet, Montana Energy Adv iso ry  Counc i l ,  
December, 1974. 

F a r t h e r  n o r t h  i n  eas te rn  Montana, i n  t h e  McCone County area, most o f  t h e  

su r f ace  i s  owned by p r i v a t e ,  non-corporate  i n t e r e s t s .  Only about s i x  percen t  o f  

t h e  t o t a l  i s  s t a t e  school  t r u s t  land;  a  l e s s e r  su r face  area i s  admin is te red  by 

the  Bureau o f  Land Management. Except t h e  s t a t e  school  lands,  approx imate ly  

*The Decker-Birney area r e f e r s  t o  a  s tudy  area o f  t h e  Fo res t  Se rv i ce  and Bureau 
o f  Land Management bounded on t h e  south by t h e  Wyoming border,  t h e  e a s t  by t h e  
Crow Reservat ion,  t he  n o r t h  by t h e  Nor thern  Cheyenne Reservat ion and i nc l udes  
p a r t  o f  t h e  Custer  Na t iona l  Fo res t .  



6 percen t  o f  t h e  t o t a l ,  m ine ra l  r i g h t s  a r e  owned by B u r l i n g t o n  Nor thern  and t h e  

f e d e r a l  government i n  a  checkerboard (every  o t h e r  square m i  l e )  p a t t e r n  (41 , 8 ) .  

There a r e  a t  l e a s t  614,000 acres o f  coa l  m ine ra l  r i g h t s  leased i n  Montana. 

Most o f  t h i s  coa l  has been leased  f rom p r i v a t e  owners (42)  (See Table 16 be low.)  

TABLE 16 

Coal Leas ing i n  Montana 

Acres 

I n d i a n  91,390 
Federal  Government (Non- I n d i a n )  36,229 
S t a t e  School Lands 56,217 
P r i v a t e  430.397 

Percent  o f  T o t a l  

T o t a l  61 4,233 100 

Source: Nor thern  Great  P l a i n s  Resource Counci l ,  Department o f  t h e  I n t e r i o r  
and Montana Department o f  S t a t e  Lands. 

Seven energy co rpo ra t i ons  h o l d  more than  70 percen t  o f  t h e  t o t a l  leased 

acres i n  t he  s t a t e  (42) .  (See Table  17 on p. 42. ) Some o f  these energy co rpora -  

t i o n s  a r e  j o i n t  ventures,  such as t h e  Decker Coal Company, which i s  owned by 

P a c i f i c  Power and L i g h t  Company, and Pe te r  K i e w i t  Sons' Co. Other  companies 

a r e  5 u b s i d i a r i e s  o f  major  c o r p o r a t i o n s  such as Sent ry  Roya l t y  cwned by Peabody 

Coa 1 Company. 

The most impor tan t  chemical  p r o p e r t y  o f  Montana coa l  i s  i t s  r e l a t i v e l y  low 

s u l f u r  con ten t .  Coal s u l f u r  con ten t  i n  t he  eas te rn  U.  S. ranges f rom ve ry  low, 

0 .4  percent ,  t o  h igh,  3.0 pe rcen t  o r  more. Montana coa l  i s  g e n e r a l l y  l e s s  than  

1 pe rcen t  s u l f u r  (43, 13) .  Th i s  c h a r a c t e r i s t i c  has become impor tan t  because o f  

s u l f u r  emiss ions l i m i t a t i o n s  o f  t h e  1970 Clean A i r  Ac t  passed by Congress. I n  

t he  a d m i n i s t r a t i o n  o f  t h e  Clean A i r  Act ,  t h e  f e d e r a l  Environmental  P r o t e c t i o n  

Agency (EPA) es tab l i shed  two l e v e l s  o f  s tandards.  F i r s t  a r e  t he  p r imary  s tandards- -  

those  necessary t o  p r o t e c t  t h e  p u b l i c  hea l th - -wh ich  were t o  be achieved by J u l y  

1, 1973. Secondary s tandards a r e  those cons idered necessary t o  p r o t e c t  t h e  p u b l i c  



w e l f a r e  i n  genera l  and t o  p r e v e n t  damage t o  m a t e r i a l s ,  s o i l s ,  v e g e t a t i o n  and 

an imal  h e a l t h  i n  p a r t i c u l a r .  C u r r e n t  p l a n s  c a l l  f o r  t h e i r  achievement by mid-1977. f 
Sources e x i s t i n g  a t  t h e  t i m e  o f  t h e  l a w ' s  passage were a l l o w e d  t o  o p e r a t e  under  

s tandards more l e n i e n t  t h a n  new sources.  The s t a t e s  r e t a i n  a u t h o r i t y  t o  a d m i n i s t e r  

t h e  Clean A i r  Ac t ,  p r o v i d e d  t h e y  have a p l a n  f o r  t h e  maintenance and enforcement 

of f e d e r a l  p r i m a r y  and secondary s tandards .  

TABLE 17 

Coal Leases H e l d  b M a j o r  Ener C o r p o r a t i o n s  - 
- i n  a c r e f l  

Lessee BLM S t a t e  I n d i a n  P r i v a t e  

Peabody Coal Co.* 4,306.55 3,837.68 16,035.05 3,965.00 
Sen t r y  Royal t y  - - - - - - 96,781 .57 
Company 

Western Energy 7,173.45 2,551.77 - - 75,011.99 
Company ( S u b s i d i a r y  

Montana Power Co) 

HFC O i l  Co. -- - - - - 67,632.08 

Consol i dated  - - 17,399.77 - - 41,251.31 
Coal Company 

Wes tmore l  and - - 1,280.00 30,676.25 21,243.49 
Resources 

S h e l l  O i l  Co. - - - - 30,247.68 - - 

T o t a l  

Decker Coal Co. ** 13,610.31 2,568.51 - - - - 16,178.82 
P a c i f i c  Power & 
L i g h t  3,066.76 640 - - - - 3,706.76 
P e t e r  K i  ewi  t 
Sons' Co. - - 2,639.69 - - - - 2,639.69 

T o t a l  442,119.21 

*Peabody w h o l l y  owns S e n t r y  R o y a l t y  Company 

* * P a c i f i c  Power and ~ i ' ~ h t  and P e t e r  K i e w i t  Sons' a r e  co -pa r tne rs  o f  Decker M i n i n g  
Co. 



b 

To ach ieve t h e  ambient a i r  q u a l i t y  standards ( o r  more s t r i n g e n t  standards 

as e s t a b l i s h e d  by s t a t e s ) ,  some s t a t e s  have chosen t o  l i m i t  s u l f u r  d i o x i d e  

emissions; o the rs  have p laced d i r e c t  l i m i t s  on t h e  s u l f u r  con ten t  a l lowed i n  

f ue l s .  S t i l l  o t he rs  have adopted o n l y  ambient ( f r e e  a i r )  standards,  o r  standards 

s t a t e d  i n  terms o f  pounds o f  s u l f u r  d i o x i d e  pe r  cub i c  f o o t  o f  e f f l u e n t .  

The a l l owab le  s u l f u r  con ten t  o f  f u e l s  i s  d i r e c t l y  r e l a t e d  t o  t h e  heat  

con ten t .  The h i ghe r  t h e  hea t  con ten t ,  t h e  h i g h e r  percentage o f  s u l f u r  which can 

be a l lowed and s t i l l  meet a i r  q u a l i t y  standards f o r  new sources. For t y p i c a l  

Montana coal  (8500 BTUs p e r  pound) and a new-source a i r  q u a l i t y  s tandard of 

1.2 pounds pe r  m i l  1  i o n  BTUs, t h e  a1 lowab le  coa l  s u l f u r  con ten t  ( w i t h o u t  s t ack  

gas s u l f u r  removal)  i s  0.5 percen t  ( 44 ) .  Table  18 on p.44 shows t h e  r e l a t i o n s h i p  

f o r  any g i ven  standard,  r e l a t e d  t o  t h e  hea t  con ten t  o f  t h e  f u e l  burned and t h e  

amount o f  Montana coal  t h a t  f a l l s  w i t h i n  these ranges. 

Only 60 percent  o f  Montana coa l  f a l l s  w i t h i n  t h e  acceptab le  range f o r  

s u l f u r  d i o x i d e  emissions f o r  new sources (44) .  The EPA ma in ta i ns  t h a t  s t ack  

gas d e s u l f u r i z a t i o n  i s  a v a i l a b l e  and s u f f i c i e n t l y  r e l i a b l e  t o  warrant. i n s t a l l a t i o n  

i n  f o s s i  1  f u e l  power p l a n t s  (1, 111-10). Wi th  removal o f  s u l f u r  d i o x i d e  f rom 

smokestack gases by d e s u l f u r i z a t i o n  technology, h i g h  s u l f u r  coa l - -abundan t l y  

a v a i l a b l e  f rom mines i n  eas te rn  U. S.--becomes s u i t a b l e  f o r  use i n  power p l a n t s .  

Some u t i l i t y  companies, however, have d isagreed w i t h  t he  €PA and m a i n t a i n  t h a t  

c u r r e n t  technology i s  t oo  u n r e l i a b l e  f o r  use i n  t h e i r  power p l a n t s .  T h e i r  

spokesmen say use o f  l o w - s u l f u r  (western)  coa l  i s  t h e  o n l y  way f e a s i b l e  t o  meet 

a i r  qua1 i t y  standards (1,  111-10). 

Another chemical c h a r a c t e r i s t i c  o f  coa l  i s  ash con ten t ,  which r e f e r s  t o  

t h e  p a r t i c u l a t e  m a t t e r  r e s u l t i n g  f rom t h e  combustion o f  c o a l .  The ash con ten t  

of coa l  i n  t h e  Un i t ed  S ta tes  ranges f rom 2 percen t  t o  more than 30 percen t  by 

we igh t  ( 44 ) .  Montana coa l  v a r i e s  g r e a t l y  w i t h i n  t h i s  range. Ash con ten t  does n o t  



g e n e r a l l y  c o r r e l a t e  w i t h  coa l  l o c a t i o n  o r  o t h e r  p r o p e r t i e s .  Federal  p a r t i c u l a t e  
( '  

s tandards f o r  f o s s i l - f u e l  f i r e d  steam genera to rs  l i m i t  emiss ion t o  0.1 pound per  

m i l l i o n  BTU o f  hea t  i n p u t  ( 4 4 ) .  The EPA has determined t h a t  t h e  r e q u i r e d  l e v e l  

o f  c o n t r o l  i s  f e a s i b l e  b o t h  t e c h n o l o g i c a l l y  and economica l l y .  A r e l a t i v e l y  h i g h  

l e v e l  o f  p a r t i c u l a t e  removal i s  necessary - - regard less  o f  ash c o n t e n t  o f  t h e  

c o a l - - t o  meet these a i r  q u a l i t y  s tandards.  Ash c o n t e n t  i s  n o t  a  s i g n i f i c a n t  

f a c t o r  a f f e c t i n g  demand f o r  v a r i o u s  corr~pet ing k i n d s  o f  coa l  ( 4 4 ) .  

TABLE 1 8  

Montana Coal Meet ing Var ious  SO7 Emission Standards 
( w i t h o u t  d e s u l f u r i z a t i o n )  

SO2 Standard Es t ima ted  s t r i  ppable  
(1  b/mmBTU) reserves  meet ing s tandard  

Percen t  o f  T o t a l  

0  
8.1 

29.6 
48.7 
60.3* 
75.0 
80.9 
82.3 
84.5 

unknown s u l f u r  con ten t * *  

*Federal  New Source Standards ( s t a t e  laws may be more s t r i n g e n t )  
* "u l fu r  c o n t e n t  unknown f o r  rema in ing  15.5 p e r c e n t  o f  Montana c o a l .  

Source: Markets  f o r  Montana Coal, unpub l i shed  r e p o r t  by Cameron Engineers 
(Denver)% Montana Bureau o f  Mines and Geology, 1974. 

Most o f  t h e  coa l  produced i n  Yontana i s  f rom a rea  s t r i p  mines.  (Contour 

m i n i n g  i s  n o t  a l l owed  here  under t h e  S t r i p  M i n i n g  and Reclamat ion Ac t . )  Area 

m i n i n g  i s  used i n  f l a t  o r  s l i g h t l y  r o l l i n g  areas where coa l  seams a r e  r e l a t i v e l y  

f l a t  ( 4 5 ) .  The des ign  o f  t h e  p i t  i s  governed by t h e  equipment and d e s i r e d  l e v e l  

o f  p r o d u c t i o n .  P i t s  a r e  made i n  a  s e r i e s  o f  long,narrow s t r i p s ;  as t h e  m i n i n g  

con t inues ,  t h e  overburden f rom each s t r i p  i s  c a s t  back i n t o  t h e  open p i t  o f  t h e  

p r e v i o u s  s t r i p  where coa l  has been removed and t r u c k e d  o f f  (45, 50) .  A s e r i e s  o f  

g i g a n t i c  p a r a l l e l  f u r r o w s  a r e  formed s u g g e s t i v e  o f  a  plowed f i e l d .  



Coal p r o d u c t i o n  i n  Montana d r a m a t i c a l l y  i nc reased  i n  t h e  p a s t  f i v e  years ;  

1974 p r o d u c t i o n  was f i f t e e n  t imes g r e a t e r  than  t h a t  i n  1969, Montana coa l  

p r o d u c t i o n  i n  1973 was 2  p e r c e n t  o f  t h e  n a t i o n a l  t o t a l .  F i g u r e  18 on p .  46 

shows t h e  i n c r e a s e  i n  coa l  p r o d u c t i o n  s i n c e  1960. There a r e  f i v e  s t r i p  mines 

p r e s e n t l y  operated i n  Montana, i nc reased  p r o d u c t i o n  f rom which caused t h e  g r e a t  

expansion of p r o d u c t i o n .  (See Tab le  19.)  Most o f  t h e  coa l  i s  expor ted  t o  

midwestern u t i l i t i e s  (41, 29 ) .  

TABLE 19 

1974 Coal P r o d u c t i o n  b Com an 
( m i l l i o n  tons -f-" 

Decker 7.00 
Western Energy 2.837 
K n i f e  R i v e r  Coal Company -32 
Peabody 2.7 
Wes tmore l  and 1.5 

Source: "Coal Development I n f o r m a t i o n  Packet," Montana Energy Adv iso ry  Counc i l ,  
December, 1  974. 

A  r e c e n t  Montana Energy Adv iso ry  Counc i l  survey found t h a t  o p e r a t i n g  mines 

c o u l d  expand p r o d u c t i o n  by 9  m i l l  i o n  tons  i n  an emergency. (See Table  20, p .  47 . )  The 

l i m i t i n g  f a c t o r  f o r  r a p i d  expansion of p r o d u c t i o n  i s  t h e  machinery r e q u i r e d  t o  

s t r i p  overburden. D r a g l i n e s  a r e  b rough t  t o  ma jo r  mine s i t e s  as needed t o  keep 

up w i t h  coa l  sa les .  Coal s t o r a g e  and l o a d i n g  equipment i s  g e n e r a l l y  c o n s t r u c t e d  

t o  accommodate long- te rm needs. I f  demand were t o  inc rease  suddenly t h e  f o u r  

Montana mines r e p o r t e d  t h e  f o l l o w i n g  c a p a b i l i t i e s :  

Decker M i n i n g  Company: Could expand p r o d u c t i o n  by 2  m i l l i o n  tons  a n n u a l l y  

by s t r i p p i n g  areas o f  sha l low overburden w i t h  s e l f - p r o p e l l e d  scrapers .  E s s e n t i a l l y  

no a d d i t i o n a l  p r o d u c t i o n  c o u l d  be r e a l i z e d  by add ing more mine workers o r  p r o d u c t i o n  

s h i f t s  ( 4 6 ) .  
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Western Energy Company: Could double  p r o d u c t i o n  on s h o r t  n o t i c e  t o  an 

annual r a t e  o f  5 m i l l i o n  tons  p e r  y e a r .  The e r e c t i o n  o f  a  new 60-yard d r a g l i n e  

was scheduled f o r  c o m p l e t i o n  by l a t e  1974. When o p e r a t i o n a l  t h i s  new d r a g l i n e  

c o u l d  add an a d d i t i o n a l  5  m i l l  i o n  tons p e r  y e a r  m i n i n g  c a p a c i t y  (46 ) .  

GIestmorel and Resources:** Could expand p r o d u c t i o n  f rom 4  mi 11 i o n  t o n s  annual l y  

t o  an annual r a t e  o f  6  m i l l i o n  tons ,  on s h o r t  n o t i c e  ( 4 6 ) .  

Peabody Coal Company: By i n c r e a s i n g  t h e  hours i t s  coa l  l o a d i n g  t i p p l e  i s  

operated,  Peabody c o u l d  i n c r e a s e  i t s  p r e s e n t  p r o d u c t i o n  t o  f i v e  m i l l i o n  tons  

annual l y .  

TABLE 20 

A b i l i t y  o f  Montana Coal Mines t o  Expand P r o d u c t i o n  i n  Emergencies* 

Company Amount I n c r e a s e  Remarks 

Decker M i n i n g  Co. 2  m i l l i o n  t o n s l y e a r  Would need t o  use s e l f  p r o p e l l e d  
sc rapers  to-  s t r i p  overburden--  
would c o s t  more. 

Western Energy 2.5 m i l l i o n  t o n s / y e a r  Can w i t h  e x i s t i n g  equipment 
i n c r e a s e  2.5 mt /y .  New d r a g l i n e  
when o p e r a t i o n a l  can i n c r e a s e  
p r o d u c t i o n  by ano ther  5  m i  11 i o n  
tons  p e r  year .  

Westmoreland 5 m i l  l i o n  t o n s l y e a r  

Peabody Coal Company 2.5 m i  11 i o n  t o n s l y e a r  

9  m i l l i o n  tons p e r  y e a r  

*Each o f  these expanded p r o d u c t i o n  l e v e l s  by t h e  mines would be rev iewed by 
t h e  s t a t e  government f o r  approva l  o r  d i s a p p r o v a l .  Rapid expansion would 
r e q u i r e  m o d i f i c a t i o n  o f  t h e  y e a r l y  company m i n i n g  p lans  submi t ted  t o  t h e  
Department o f  S t a t e  Lands. 

**A j c i n t  v e n t u r e  o f  Morrison-Knudsen C o n s t r u c t i o n  Company, I n c . ,  Kewanee 
O i l  Company, Westmoreland Coal Company, P e n n - V i r g i n i a  Corpora t ion .  

Source: Montana Energy A d v i s o r y  Counci 1  , Coal Con~pany Survey (unpubl  i shed) 1974. 



F o s s i l  Fuels Cost Re la t i onsh ips  

Cost r e l a t i o n s h i p s  among f o s s i l  f u e l s  a re  measured i n  t h e  common denominator 

of c o s t  pe r  u n i t  o f  heat  o r  t h e  c o s t  per  m i l l i o n  BTUs. The cos t  r e l a t i o n s h i p s  

among compe t i t i ve  f u e l s  have been changing r e c e n t l y .  Cost of n a t u r a l  gas and 

f u e l  o i l  rose  d r a m a t i c a l l y  i n  l a t e  1973 and i n  1974, w h i l e  coal cos ts  have r i s e n  

o n l y  s l i g h t l y .  Th is  change i n  r e l a t i v e  c o s t  has g i ven  coal  a  p r i c e  advantage over  

a l t e r n a t i v e  f o s s i l  fue ls .  Table 21 below shows the  c o s t  o f  va r ious  f u e l s  i n  

areas where Montana coal  now i s  marketed. The 1973 c o s t  per  m i l l i o n  BTU f i g u r e s  

a r e  an average p r i c e  over  t h e  year ,  hence they  do n o t  r e f l e c t  t o t a l l y  t h e  p r i c e  

increases i n  t h e  l a s t  few months o f  t h a t  year .  The c o s t  o f  n a t u r a l  gas and f u e l  

o i l  cont inued t o  r i s e  i n  1974, more than coa l ,  so i f  anyth ing,  t h e  p r i c e  advantage 

o f  coal  over  t h e  o t h e r  f u e l s  has increased.  

TABLE 21 

Comparative Cost o f  F o s s i l  Fuels  i n  Selected S ta tes  
( cen t s  per  m i l l i o n  BTUs) 

S t a t e  
i 

Coal ( %  inc rease)  - O i l  ( %  inc rease)  Gas (% inc rease)  
M i  nnesota 

1971 38.2 77.3 29.0 
8  14 3  3  

1973 41.3 88.6 38.7 

I l l i n o i s  
1971 34.4 65.5 40.8 

24 2  8  56 
1973 43.3 84.0 63.7 

I owa 
1971 37.0 81.1 31.8 

14 34 30 
1973 44.0 108.8 41.4 

Wisconsin 
1971 43.1 86.8 37.8 

14 1  26 
1973 49.1 87.7 47.7 

M i  c h i  gan 
1971 41.8 69.3 51.3 

16 18 27 
1973 48.5 81.9 65.3 

Source: "Ana lys is  o f  Fuel For E l e c t r i c a l  Generatior! By The E l e c t r i c  U t i l i t y  
I n d u s t r y  Fuel Burned Under B o i l e r s  and By I n t e r n a l  Combustion Engines," 
Edison E l e c t r i c  I n s t i t u t e ,  J u l y  1974. 



N a t u r a l  gas i s  c o a l ' s  c l o s e s t  c o m p e t i t o r  i n  t h e  u t i l i t y  market  because 

i t  i s  i n e x p e n s i v e  and r e l a t i v e l y  c l e a n  b u r n i n g .  I n  t h e  e a r l y  1970s n a t u r a l  

gas s u p p l i e s  were s h u t  o f f  t o  i n t e r r u p t i b l e  c o n t r a c t  ho lders- -such as 

u t i l i t i e s - - d u r i n g  peak demand p e r i o d s .  New i n t e r r u p t i b l e  i n d u s t r i a l  c o n t r a c t s  

have been den ied  i n  many cases.  As n a t u r a l  gas p r i c e s  r i s e  and r e 1  i a b i l  i t y  o f  

s u p p l i e s  become more u n c e r t a i n ,  n a t u r a l  gas w i l l  become l e s s  and l e s s  c o m p e t i t i v e  

a g a i n s t  c o a l .  

Not  o n l y  has c o a l  i n  genera l  become an economica l l y  a t t r a c t i v e  f u e l  source,  

b u t  Montana coa l  has become e s p e c i a l l y  a t t r a c t i v e  i n  many areas o f  t h e  n a t i o n .  

When compared t o  c o a l  f r o m  o t h e r  p a r t s  o f  t h e  n a t i o n  Montana c o a l  has a  p r i c e  

advantage i n  many markets  (1, 111-11). Coal f r o m  midwestern  ( I l l i n o i s ,  I n d i a n a )  

and e a s t e r n  (Pennsy lvan ia  and Appa lach ia )  c o a l  f i e l d s  i s  g e n e r a l l y  h i g h  i n  s u l f u r .  

Under minimum a i r  q u a l i t y  s tandards,  emiss ions  f r o m  t h i s  c o a l  must be t r e a t e d .  

The c o s t  of t r e a t m e n t  must be added t o  t h e  p r i c e  o f  u s i n g  midwestern  and e a s t e r n  

c o a l  t o  make a  v a l  i d  c o a l  c o s t  compar ison ( 1  , 111-1 1  ) .  Even when t h e  p r i c e  o f  

t r a n s p o r t a t i o n  i s  added, Montana c o a l  s t i l l  u n d e r s e l l s  coa l  f r o m  midwestern  o r  

e a s t e r n  f i e l d s  (1, 111-11). (See Tab le  22 on p. 50.)  

Montana c o a l  a l s o  has t h e  p r i c e  advantage i n  some market  areas where s u l f u r  

c o n t e n t  i s  n o t  as much a  f a c t o r ,  such as i n  g e n e r a t i n g  p l a n t s  b u i l t  be fore  1971 

and t h e r e b y  under  p e r m i s s i v e  a i r  q u a l i t y  s tandards.  Kentucky, I l l i n o i s  and 

Montana c o a l  a l l  were s o l d  t o  t h e  same Wiscons in  u t i l i t y  company. The Montana 

c o a l  i s  t h e  l e a s t  expens ive even i g n o r i o g  t h e  added c o s t  o f  s u l f u r  d i o x i d e  

removal a s s o c i a t e d  w i t h  h i g h  s u l f u r  c o a l .  (See Tab le  23 on p. 51.) 



TABLE 22 

Or ig in s ,  
d e s t i n a t i o n s  
and t r a n s p o r t  
mode 

Montana t o  
Minnesota 
(approx. 815 
mi 1  e s )  
U n i t  t r a i n  

P r i c e  of Montana Coal i n  Midwest Markets Compared t o  P r i c e s  of Midwest Coal -- -- - 

Actual c o s t  1973 Estimated November 1973 Di f fe rence  i n  P r i c e  advantage 
o f  t r an spo r -  coal  c o s t  average  t o t a l  a c tua l  p r i c e  o f  c e n t s / l 0 6  ~ t u  Of  of Montana coal  
t a t i o n  by f . 0 . b .  mine c o s t  of western midwestern coal  of Montana s t a c k  i n  c e n t s / l 0 6  B t u  
u n i t  t r a i n s ,  i n  o r i g in  s t a t e  coal d e l i v e r e d  purchased by coal  d e l i v e r e d  gas  d e l i v e r e d  compare1 
cen t s /  l o6  B t u  c e n t s / l 0 6  t o  s t a t e ,  steam-el e c t r i c  compared t o  t o  midwestern coa 

Average B t u  c e n t s / l 0 6 B t u  p l a n t s  i n s t a t e  piidwestern ' leaning del ive red  with  
d e s t i n a t i o n s  coal del  i  vered emiss ions  con t ro l  
c e n t s / l 0 6  B t u  -- 

I 

24.5 16 .2  40.7 39.6 1  .1 more + 15 .7  = 1 8  l e s s  O, 
16.2 30.8 3 9 . 6  8 . 8  l e s s  + 15.7 = 28 l e s s  I 

Montana t o  
I11 . - I nd .  
(approx. 1,270 
mi 1  e s )  49.2 16.2  65.4 46.4 19.0  more + 15.7 = 0 .3  l e s s  
Unit  t r a i n  16 .2  39.1 46.4 7 .3  l e s s  + 15 .7  = 26.6 l e s s  

Source: Northern Grea t  P l a i n s  Resource Program, In te r im Summary Report ,  U: S. Department of  I n t e r i o r ,  Sep t .  1974. 



TABLE 23 

Coal Used by Wisconsin Power and L i q h t *  (6/74) 

l b s .  o f  
S t a t e  BTU/Lbs. S u l f u r  Content (%) $/mi 11 i o n  BTU** su l  f u r /m i  11 i o n  

(Suppl i e r )  B TU 

I l l i n o i s  10,260 4.4 
10,387 4.4 
10,260 2.9 

Western Kentucky 10,913 3.5 88.8 3.2 

Montana 8,535 0.2 82.1 .234 

* sho r t  term c o n t r a c t s  
* *p r i ce  a t  t h e  p l a n t  

* ,  

Source: Weekly Energy Report, Federal  Energy Admin i s t r a t i on ,  Sept. 23, 1974. 

Wyoming i s  Montana's c l o s e s t  compet i to r  i n  t h e  coal  market. Coal f rom 

the  two s t a t e s  has l a r g e l y  t h e  same c h a r a c t e r i s t i c s ;  p roduc t ion  cos t s  a re  s i m i l a r  

too.  Table 24 presents  a  c o s t  summary i n  cen t s  per  m i l l i o n  BTUs: 

TABLE 24 

O r i g i n - D e s t i n a t i o n  Ac tua l  c o s t  o f  1973 coa l  Est imated 
T ranspo r ta t i on  by u n i t  f .0 .b .  p r i c e  average c o s t  

Montana t o  Minnesota 
(approx. 815 m i l e s )  
Wyoming t o  Minnesota 
(approx. 1 ,100 mi  1  es)  
Montana t o  111.-Ind. 
(approx. 1,270 m i l e s )  
Wyoming t o  I l l i n o i s  
(approx. 1,110 m i l e s )  

Source: Nor thern Great P la i ns  Resource Program, I n t e r i m  Report ,  Sept., 1974. 

Wyoming coal  has a c o s t  advantage i n  t r a n s p o r t a t i o n  t o  markets i n  t he  southwest. F i gu re  

19, p. 52 shows s t a t e s  as f a r  eas t  as West V i r g i n i a  and Tennesee where Montana 

coal  has been s o l d  and t h e  sh ipp ing  d is tance .  Demand f o r  Montana coa l  i s  q u i t e  

s t rong.  L t .  Governor B i l l  Ch r i s t i ansen  i l l u s t r a t e d  t h i s  p o i n t  a t  a  f o s s i l  f u e l  

t a x a t i o n  hear ing  r e c e n t l y :  

There 's  a  producer t h a t  has t h e  c a p a c i t y  o f  about 6.5 m i l l i o n  tons; 
who has 4 m i l l i o n  tons  subscr ibed f o r  on a c o n t r a c t .  He p e r s o n a l l y  
t o l d  me t h a t  coal  consumers ( e l e c t r i c  u t i l i t i e s )  were bea t i ng  a pa th  
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t o  h i s  door t o  buy t he  l a s t  2  112 m i l l i o n  tons o f  capac i t y  f o r  
ca lendar  1975, and t h a t  i t  looked l i k e  he would n o t  even have t o  
go t o  compe t i t i ve  b i dd ing .  And t h a t ' s  a  Montana producer ( 28 ) .  

Montana coa l  c u r r e n t l y  i s  t r anspo r t ed  by u n i t  t r a i n s .  U n i t  t r a i n s  a re  

used t o  t r a n s p o r t  a  s i n g l e  corr~modity, i n  t h i s  case coal ,  and a r e  assigned t o  

s p e c i f i c  d e s t i n a t i o n s  (48) .  U n i t  t r a n s p o r t a t i o n  i s  much l e s s  expensive than  

t r a i n s  w i t h  m u l t i p l e  cargoes. I t  has been es t imated  t h a t  n a t i o n a l l y ,  a  t h i r d  t o  

a  h a l f  o f  a l l  coa l  t r anspo r t ed  by r a i l  i s  moved by u n i t  t r a i n s  (48, 5 4 ) .  Tab le  

25 shows se lec ted  Montana coa l  c o n t r a c t s  w i t h  t h e  number o f  r a i l r o a d  ca rs  be ing  

used t o  t r a n s p o r t  t h e  coa l :  

TABLE 25 

Sel ec ted Coal Con t rac ts  

Cars per  week 
Company (100 TonICar) D e s t i n a t i o n  

Western Energy 263 S t .  Paul & Northtown, Minnesota 
580 Havanna & Hammond , 11 1  i n o i  s  
125 J o l i e t ,  Ind iana  

8  Other 

Pea body 300 Cohasset, Minn. 

Decker 500 Havanna, 1: 1  1  i n o i  s  

Westmorel and 832 ca rs  Minneapol is ,  Minnesota 
a n t i c i p a t e d  Dubuque, Iowa 
i n  5 years  Lacrosse, Wisconsin 

Madison, Wisconsin 

Source: Managing Our Energy Future,  Upper Midwest Counc i l ,  Minneapol is ,  
August, 1974. 

Reclamat ion 

I n  1974, more than 3,000 acres o f  l a n d  were pe rm i t t ed  under theMontana  

S t r i p  M in i ng  and Reclamat ion Ac t  f o r  sur face m in i ng  o f  c o a l .  Of t he  t o t a l ,  240 

acres ac tua l  l y  were d i sp l aced  t o  recover  coa l  (41 , 53 - 54).  Most o f  t h e  1  and 

was d i s t u r b e d  o n l y  by f a c i l i t i e s  assoc ia ted  w i t h  m in i ng  such as roads and t i p p l e s .  

The t o t a l  acreage a c t u a l l y  s t r i p p e d  i s  l i k e l y  t o  r i s e  d r a s t i c a l l y  i n  t he  f u t u r e .  



The e x t r a c t i o n  of coa l  by s t r i p  m in ing  i s  p o t e n t i a l l y  one o f  t he  most en- 

v i r onmen ta l l y  d e s t r u c t i v e  methods o f  o b t a i n i n g  f u e l  f o r  energy p roduc t ion  now I 
used i n  Montana. S t r i p  m in ing  d i s r u p t s  w i l d l i f e  h a b i t a t ,  withdraws l and  f rom 

a g r i c u l t u r a l  product ion,  and d i s r u p t s  t he  q u a n t i t y  and q u a l i t y  of  ground water  

a t  l e a s t  t empora r i l y  and p o s s i b l y  permanently. Whether these e f f e c t s  a re  m i t i g a t e d  

and t h e  l a n d  re tu rned  t o  a  p roduc t i ve  use depends upon t h e  e x t e n t  o f  prep lanning,  

t h e  min ing  and rec lamat ion  plan, t h e  s o i l ,  topography, r a i n f a l l  and c l  i m a t i c  

covdi  t i o n s ,  and t h e  i n s t i t u t i o n a l  po l  i c i e s  and s t a t e  1  aws regard ing  rec lamat ion ,  

among many in f luences.  

Any ana l ys i s  o f  r ec l ama t i on  depends on how i t  i s  de f ined .  Table 26 l i s t s  

a  number o f  r e h a b i l i t a t i o n  o b j e c t i v e s  and t h e  p r o b a b i l i t y  o f  success f o r  each: 

TABLE 26 

P r o b a b i l i t y  o f  Reaching Reclamation Ob jec t i ves  
(High, Moderate, Low, Zero)* 

Vegeta t i ve  Zones 
Ponderosa** 

P ine & 
Sagebrush Mixedgrass Mountain 

Reclamation Ob jec t i ve  F o o t h i l l s  P la i ns  Brush 

Nat iona l  S a c r i f i c e  Areas 
(Abandon the Spoi 1  s )  

Shape S i t e  t o  Avoid 
Aes the t i c  I n s u l t  

Shape S i t e  and Expect 
Na tu ra l  Vegetat ion t o  
S t a b i l i z e  t h e  Environ~i ient L  

Estab l  i s h  S tab le  Vegeta t ion  
by Using Best Technology M 

Approach Cond i t ions  and 
Values o f  O r i g i n a l  
Ecosys tems 

Complete Res to ra t i on  o f  
A1 1  S i t e  Values - 

*H = High; M = Moderate; L  = Low; 0 = Zero 
**Most Montana l and  w i t h  s t r i p p a b l e  coa l  would f a l l  i n  t h i s  group. 

Source: R e h a b i l i t a t i o n  P o t e n t i a l  of Western Coal Lands, -- Nat iona l  Academy o f  Sciences, 
1  974. 



Reclamation, as de f i ned  i n  Montana, i s  a  process t h a t  i s  begun t h e  day a 

mine i s  a n t i c i p a t e d  and i s  n o t  completed u n t i l  t h e  land  i s  back i n  f u l l - t i m e  

p r o d u c t i v e  use a f t e r  m in ing .  By law, m in i ng  i s  n o t  a l lowed w i t h o u t  t h e  p rospec t  

o f  success fu l  rec lamat ion .  

The rec l ama t i on  process can be broken down i n t o  e leven s teps:  

I n v e n t o r y  resources (w i  1  d l  i f e ,  s o i  1  s, overburden, 1 
vege ta t ion ,  hydro1 ogy , excep t i ona l  areas)  1 

1 
Analyze and dec ide  on r e c l a i m a b i l i t y  
( Issuance o r  non- issuance o f  p e r m i t )  

) Prep1 anning 
1 

Design m in i ng  and rec l ama t i on  p l a n  t o  meet 
p r o v i s i o n s  o f  law and problems o f  s p e c i f i c  mine s i t e  ) 

S tockp i  1  e  t o p s o i  1  

Remove overburden and s o r t  

Remove coa l  

Replace s o r t e d  overburden and t o p s o i l  

Prepare overburden and t o p s o i l  

Seed o r  p l a n t  v e g e t a t i o n  

P r o t e c t  vege ta t i on  

11 . Manage and use 1 and 

Adequate rec lamat ion  has y e t  t o  be proven i n  Montana. The Montana A g r i c u l -  

t u r a l  Experiment S t a t i o n  (MAES) has been c a r r y i n g  o u t  exper iments f o r  severa l  

years  on t e s t  p l o t s  a t  t h e  Rosebud Mine.* These s tud ies  t o  da te  have demonstrated 

t h a t  w i t h  c a r e f u l  h o r i c u l t u r a l  p r a c t i c e s  and management, c e r t a i n  spec ies o f  

i n t r oduced  and ind igenous p l a n t s  can be es tab l  ished on some o f  t h e  rec la imed 

s t r i p - m i n e d  areas (49, 50). However, conc lus i ve  evidence t h a t  s e l f - s u s t a i n i n g  , 

permanent, d i v e r s e  v e g e t a t i v e  cover  o f  p redominan t l y  n a t i v e  spec ies i s  f e a s i b l e  

has y e t  t o  be shown (50) .  

*The Rosebud H i  n.e i s  Western Energy 's  (Montana Power Cornpany s u b s i d i a r y )  mine 
a t  C o l s t r i p  i n  Rosebud County, Montana. 



Wild1 i f e  habitat-- the vegetation and topography needed by wildl i f e  f o r  

food, she1 t e r  and breeding purposes--is destroyed by s t r i p  mining and the species (, 

thus disturbed a r e  displaced o r  eliminated, a t  l e a s t  unt i l  reclamation i s  

successful (51 ) .  Very 1 i t t l e  direct research has been done on the res tora t ion of 

wi ld l i fe  habi ta t  a f t e r  mining. The few projects  begun a r e  not advanced enough 

t o  predict  success in reclaiming w i ld l i f e  habi ta t .  Successful' revegetation 

of strip-mined land does not guarantee t h a t  a habi ta t  will be restored (51 ) .  

Many f ac to r s ,  including the behavioral charac te r i s t i c s  of the various species,  

f igure  in t h i s .  

I t  i s  l ike ly  t ha t  some food and cover requirements wil l  be restored while 

some exis t ing spec i f i c  uses probably will not be. The dancing grounds u t i l i z ed  

by p r a i r i e  chickens in t h e i r  annual courtship displays could become one example 

(51 ) .  Disturbance of key wildl i f e  range areas and migration routes could cause 

other examples. Excepting these uses, impacts of s t r i p  mining probably wil l  be 

confined t o  the  immediate mine s i t e  area.  

S t r i p  mining can a f f ec t  ground water quanti ty and qual i ty  by disrupting 

the  coal beds t ha t  a r e  natural aquifers (52) .  This s i tua t ion  has occurred a t  

the Decker Mine i n  southeastern Montana. Before mining, the aquifer  discharged 

about 40,000 gallons of water a day i n to  the Tongue River. Since mining was 

begun t h i s  flow has been disrupted (52) .  Much of the flow now causes pools in 

the mining p i t s  and must be pumped out .  The pumping draws down water levels  

local ly  b u t  induces l a t e r a l  flows from a l l  d i rec t ions  and ver t ica l  flow from 

below, producing a to ta l  mine e f f luen t  of about 400,000 gallons per day (52) .  

The character  of the discharge has been changed by mining. The eff luent  has 

high concentrations of su l fa tes  and n i t r a t e s  leached from pulverized coa l ,  over- 

burden and residues from ammonium n i t r a t e  explosives used in the mine (52 ) .  

The water level i s  predicted to  decline as the mining continues b u t  a t  a decreasing 

r a t e  (52) .  We1 1 s very close t o  the f ina l  cut wil l  become non-productive a f t e r  

mining stops.  Nearby we1 1 s may regain t h e i r  previous water 1 eve1 s a f t e r  the  mine 



c loses  b u t  t h e  wa te r  drawn from such w e l l s  cou ld  remain more m i n e r a l i z e d  than  

unaf fected ground water  supp l i es  ( 52 ) .  

There a r e  t h r e e  major  s t a t e  laws which r e l a t e  t o  coa l  p roduc t ion .  The S t r i p  

Mine S i t i n g  Ac t  p rov ides  t h a t  s t r i p  mines cannot be opened i n  areas which have 

c e r t a i n  spec ia l  c h a r a c t e r i s t i c s  and cannot be rec la imed.  The S t r i p  M in ing  and 

Reclamat ion Ac t  p rov ides  s tandards f o r  rec lamat ion ,  and recommends c e r t a i n  p ro -  

cedures f o r  s t r i p  m in i ng  i n  o rde r  t o  enhance p o s s i b i l i t i e s  f o r  r ec l ama t i on  (53) .  

The Coal Conservat ion Act  i s  in tended  t o  p reven t  t h e  waste o f  coa l  i n  m in ing  

and r e q u i r e s  t h a t  a l l  marketab le  coa l  ' in  a  g i ven  area be mined a t  once (54 ) .  

The S t r i p  Min ing and Reclamat ion A c t  passed by t h e  1973 l e g i s l a t u r e  does 

n o t  r e a l l y  a f f e c t  s t r i p  mine p roduc t i on  because rec l ama t i on  i s  an i n t e g r a l  p q r t  

of good m i n i n g  procedures.  The a c t  r e q u i r e s  t h a t  procedures be used t o  i n s u r e  

t h e  bes t  p o s s i b l e  rec lamat ion .  I t  r e q u i r e s  each mine ope ra to r  t o  r e c l a i m  l a n d  

as r a p i d l y ,  c o l ~ ~ p l e t e l y  and e f f e c t i v e l y  as t h e  most modern technology w i l l  a1 low. 

I t  a l s o  r e q u i r e s  t h a t  r ec l ama t i on  p r o v i d e  a  permanent v e g e t a t i v e  cover  capable 

o f  f eed ing  w i l d l i f e  and l i v e s t o c k  and w i t h s t a n d i n g  g raz i ng  p ressure  a t  l e a s t  as 

w e l l  as v e g e t a t i o n  t h a t  e x i s t e d  p r e v i o u s l y .  Regenerat ion must take  p l ace  under 

n a t u r a l  c o n d i t i o n s  i n c l u d i n g  drought ,  heavy snow fa l l  and s t r ong  winds and s o i l  

e r o s i o n  must be prevented t o  t h e  e x t e n t  achieved be fo re  min ing.  So f a r ,  r e c l a -  

mat ion  under these requi rements  has n o t  been achieved i n  Montana. 

The S t r i p  Mine S i t i n g  Act,  a  s i s t e r  t o  t h e  S t r i p  M in ing  and Reclamat ion Act,  

was passed by t h e  1974 l e g i s l a t u r e  (55) .  I t  was designed t o  implement a  s e c t i o n  

i n  t h e  r ec l ama t i on  a c t  which p rov ided  f o r  d e n i a l  o f  m in ing  permi ts  on unrec la imab le  

land  o r  on t h e  grounds of s p e c i a l  o r  un ique area c h a r a c t e r i s t i c s .  

The Coal Conservat ion Ac t  i s  t o  assure t h e  w ise  use and t o  p reven t  t h e  

waste o f  coa l  f rom s t r i p  mines (54 ) .  Under t h i s  a c t  t he  Department of S t a t e  Lands 

has t h e  a u t h o r i t y  t o  rev iew s t r i p  m in i ng  p lans  and r e q u i r e  t h a t  t hey  assure t h e  

p reven t i on  of waste. The a c t  r e q u i r e s  t h a t  a l l  marketab le  coa l ,  s t r i p p a b l e  coa l  



t h a t  i s  economica l ly  T e a s i b l e  t o  mine and i s  f i t  f o r  s a l e  i n  t h e  usual  course o f  

t r ade ,  must be mined. Western Energy and Decker M in ing  companies have had t h e i r  

m in ing  p lans  reviewed under t h i s  a c t  and were found t o  be i n  compliance. (Fo r  

a  r ev i ew  o f  t h e  Department o f  S t a t e  Lands program and a  surrlmary o f  these  laws, 

see Appendixes F and G r e s p e c t i v e l y .  ) 

ELECTRICITY 

Consumption 

From 1961 t o  1973 e l e c t r i c i t y  consumption i n  Montana grew a t  an average 

annual r a t e  o f  4.8 percen t  pe r  yea r  ( 16 ) .  Large i n d u s t r i a l  users  had a  

much l a r g e r  growth r a t e  f o r  t h e  same pe r i od .  Demand has v i r t u a l l y  ceased growing 

s i nce  1969. I n  f a c t ,  f rom 1969 t o  1973 e l e c t r i c a l  consumption dropped an average 

o f  1.5 percent  per  year  ( 16 ) .  There were new consumers s i nce  1969 b u t  t hey  f a i  1  ed 

t o  o f f s e t  t h e  decreas iqg demand o f  o the rs .  The general  l e v e l i n g  o f  demand f o r  

t h e  pas t  f i v e  years  may be i n d i c a t i v e  o f  a  t r e n d  toward reduced r a t e s  o f  growth.  

E l e c t r i c i t y  consumption v a r i e s  among sec to r s  w i t h  i n d u s t r i a l  users  account ing 

f o r  t w o - t h i r d s  o f  t h e  t o t a l  use (56 ) .  (See Table  27 on p. 59.) The l a r g e  

percentage o f  i n d u s t r i a l  users  r e f l e c t s  Montana's concen t ra t i on  o f  energy 

i n t e n s i v e  i n d u s t r i e s ,  such as aluminum r e f i n i n q ,  cement and copper r e d u c t i o n  p l a n t s .  

The l a r g e s t  i n d u s t r i a l  consumer, t h e  Anaconda Aluminum Company r e d u c t i o n  p l a n t  

near Columbia F a l l s , i s  supp l i ed  energy by t h e  B o n n e v i l l e  Power A d m i n i s t r a t i o n ,  

and consumes about a  t h i r d  o f  a l l  e l e c t r i c i t y  used -in Montana ( 5 6 ) .  Montana's 

many energy i n t e n s i v e  i n d u s t r i e s  a r e  t y p i c a l  o f  t he  P a c i f i c  Northwest,  where 

p l e n t i f u l  e l e c t r i c i t y  supp l i ed  by h y d r o e l e c t r i c  f a c i l i t i e s  i s  r e l a t i v e l y  

inexpens ive.  

E l e c t r i c i t y  demand does n o t  remain cons tan t  t h r i ~ u g h o u t  t h e  year ,  o r  day. 

When demand i s  g r e a t e s t  i s  c a l l e d  peak load .  Montana's peak l oad  i s  i n  t h e  

w i n t e r ,  a t  mealt imes, w i t h  a  sma l l e r  peak p e r i o d  i n  t h e  summer about midday. 



U t i l i t i e s  p l a n  and b u i l d  t h e i r  gene ra t i on  c a p a c i t y  t o  meet t h e  a n t i -  

c i p a t e d  peak l oad  per iod .  Much of t h e  t ime  c a p a c i t y  g r e a t l y  exceeds demand so 

u t i l i t i e s  have e l e c t r i c a l  reserves .  T h i s  su rp l us  o f  power i s  s o l d  t o  customers 

(mos t l y  i n d u s t r i e s )  who accep t  t h e  r i s k  o f  i n t e r r u p t i b l e  supp ly  i n  o rde r  t o  

r e c e i v e  a  much lower  p r i c e .  Dur ing  peak l oad ing ,  i f  t h e r e  i s  n o t  enough c a p a c i t y  

t o  supply  f u l l  power i n  t h e  e n t i r e  system, i n t e r r u p t i b l e  c o n t r a c t  ho l de rs  must 

have t h e i r  e l e c t r i c i t y  shu t  o f f  so t h a t  u t i l i t i e s  can supp ly  f i r m  demand. 

TABLE 27 

E l e c t r i c a l  Consumption by Sec to r  (1 973) 

Sec to r  P o r t i o n  o f  T o t a l  Consumed (%) 

Res iden t i a l  17 

Smal l  commerci a1 and i ndus tri a1 13 

Large i ndus tri a1 and commerci a1 6  6 

Source: Compiled by EQC S t a f f  f rom Federal Power Commission r e p o r t s  o f  
companies o p e r a t i n g  i n  Montana. 

P o l i c i e s  A f f e c t i n g  E l e c t r i c i t y  Consumption 

P r i c e  s i g n i f i c a n t l y  a f f ec t s  consumption o f  e l e c t r i c i t y .  Montana's P u b l i c  

Se rv i ce  Commission regu la tes  t h e  p r i c e  o f  e l e c t r i c i t y  s o l d  by u t i l i t i e s  t o  

Montana consumers. The e x i s t i n g  p r i c e  s t r u c t u r e  f o r  e l e c t r i c i t y  e s t a b l i s h e d  

by t h e  commission g i v e s  a  d i s c o u n t  t o  customers who use much e l e c t r i c i t y .  Th i s  

p r i c e  s t r u c t u r e  encourages consumption. Moreover, i n d u s t r i a l  users  r e c e i v e  

much lower  p r i c e s  per  u n i t  than  t h e  r e s i d e n t i a l  o r  commercial users .  Hence 

i n d u s t r i a l  users  a r e  encouraged t o  use processes which may c o s t  l e s s  i n i t i a l l y  

b u t  r e q u i r e  more e l e c t r i c i t y  t o  opera te  i n  t h e  l o n g  run .  Tab le  28 on p.60 shows 

t h e  t h r e e  main c lasses  o f  e l e c t r i c i t y  consumers and t h e i r  average charges f o r  

1973. Montana Power Company's r a t e s  a r e  shown here,  b u t  i t  should  be noted t h a t  

a l l  e l e c t r i c  u t i l i t i e s  ope ra t i ng  i n  t h e  s t a t e  o f f e r  s i m i l a r  p r i c e  i n c e n t i v e s  f o r  

l a r g e  consumers. - 59 - 



TABLE 28 

Montana Power Com~anv 's  Customers and Rates (1973) 

Consumption o f  C o n t r i b u t i o n  o f  
Sec to r  Average Charges To ta l  (%)  T o t a l  Revenue ( 7 i )  

Res iden t i a l  
Commercial 
I n d u s t r i a l  

Source: Based on Federal  Power Commission annual r e p o r t s ,  Form 1, Account 460 on 
f i l e  w i t h  Montana P u b l i c  Se rv i ce  Commission. 

The r e s i d e n t i a l  sec to r  c o n t r i b u t e s  37 pe rcen t  o f  t h e  t o t a l  revenue rece i ved  

by Montana Power Company, y e t  i t  o n l y  uses 24 pe rcen t  o f  t h e  e l e c t r i c i t y .  The 

i n d u s t r i a l  sec to r  o n l y  c o n t r i b u t e s  t o  27.8 pe rcen t  o f  t h e  revenue y e t  i t  uses 

h a l f  o f  t h e  e l e c t r i c i t y  (56) .  A d e t a i l e d  d i scuss ion  o f  e l e c t r i c a l  r a t e s  i s  

presented i n  Appendix A, "Conservat ion Through Rate Res t ruc tu r i ng .  " 

Produc t ion  

E l e c t r i c i t y  i n  Montana i s  generated f rom two bas i c  sources: h y d r o e l e c t r i c  

and f o s s i l  f u e l  steam genera t ing  f a c i l i t i e s .  (See Table 29 on p.  61 . )  Hydro- 

e l e c t r i c i t y  accounts f o r  approx imate ly  84 percen t  o f  t he  t o t a l  power produced i n  

t h e  s t a t e ;  steam power accounts f o r  t h e  r e s t  ( 18 ) .  H y d r o e l e c t r i c  p l a n t s ,  dams 

and tu rb ine-genera to rs  themselves a re  n o n p o l l u t i n g ,  a l though  t he  adverse env i r on -  

mental  e f f e c t s  of a dam on a  stream and i t s  sur roundings a re  massive. F o s s i l  

f u e l e d  p l a n t s  em i t  p o l l u t a n t s  t h a t  s i g n i f i c a n t l y  a f f e c t  a i r  and water  q u a l i t y .  

H y d r o e l e c t r i c  p l a n t s  a r e  a l s o  much l e s s  expens ive than steam genera t ion  f a c i l i t i e s  

per  u n i t  o f  e l e c t r i c i t y  produced. I t  would seem t h a t  h y d r o e l e c t r i c i t y  i s  t h e  

p r e f e r r e d  method o f  genera t ion ,  b u t  t h e  s i t e s  f o r  more such f a c i l i t i e s  i n  

Montana a r e  l i m i t e d  and i n  most cases would r e q u i r e  damming o f  p r e v i o u s l y  f r e e  

f l o w i n g  streams. 



TABLE 29 

Generat ion F a c i l i t i e s  and Fuel  Requirements 

Percent  o f  T o t a l  
E l e c t r i c a l  Produc.t ion 

Hydroe l  e c t r i  c i  ty 84 
Steam Generators 16 

O i  1 l e s s  than 1 
Gas 1 
Coa 1 15 

Percent  o f  P roduc t ion  From 
Steam Generat ion Faci  1 i t i e s  

--- 
100' 

l e s s  than 1 
6 

9 4' 

Source: "Fuel and Energy Data, 1972, U n i t e d  S ta tes  by S ta tes  and Regions," 
Bureau o f  Mines . I n f o r m a t i o n  C i r c u l a r  I C  8647, 1974. 

A l though 84 percen t  o f  t h e  e l e c t r i c i t y  generated i n  Montana comes f rom 

h y d r o e l e c t r i c  sources, n o t  a l l  o f  i t  i s  a v a i l a b l e  f o r  i n - s t a t e  users.  Th i s  

i s  t r u e  f o r  t h e  f e d e r a l l y  sponsored dams under t h e  Bureau o f  Reclamation, Army 

Corps of Engineers and t h e  B o n n e v i l l e  Power Adm in i s t r a t i on .  The Bureau o f  

Reclamation, which markets power f rom i t s  own and t h e  Army Corps o f  Engineers 

dams, s e l l s  power on a p re fe r red  bas is :  t h a t  is, c e r t a i n  customers such as 

Rural  E l e c t r i c  Cooperat ives (REA) and i r r i g a t i o n  d i s t r i c t s  have f i r s t  c a l l  

on any power produced f r om these  dams. Much o f  t h e  e l e c t r i c i t y  produced i n  

Montana from these sources i s  a l r eady  committed t o  o u t  o f  s t a t e  p r e f e r r r e d  

customers. An investor--owned u t i l i t y ,  Washington Power and LightCompany,owns 

Noxon Dam; i t s  h y d r o e l e c t r i c i t y  i s  t o t a l l y  committed f o r  use i n  Spokane, Washington. 

F o s s i l  f u e l  steam gene ra t i on  f a c i l i t i e s ,  which account f o r  16 percen t  o f  t h e  

t o t a l  e l e c t r i c i t y  p roduc t i on  i n  Montana, use n a t u r a l  gas, o i l  and coa l  as f u e l s  

(18) .  I n  Montana, most o f  these p l a n t s  r e l y  p r i m a r i l y  on coa l  as a f u e l  source, 

w i t h  l e s s e r  amounts o f  n a t u r a l  gas and fue l  o i l  used r e s p e c t i v e l y .  I n  1972, 

approx imate ly  15 percen t  o f  t h e  t o t a l  e l e c t r i c i t y  produced i n  Montana was 

generated i n  p l a n t s  t h a t  use coal  (18 ) .  About 1 percen t  o f  t h e  e l e c t r i c i t y  

was produced f rom n a t u r a l  gas and l e s s  than  1 percen t  was generated f rom fue l  

o i l  ( 18 ) .  



FIGURE 20 

Montana E l e c t r i c  Generat inq Capac i t y  1962-76 
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Note. G r a p h  a s s u m e s :  C o l s t r i p  1 o n  line i n  1975 and C o l s t r i p  2 
o n  l ine in  1976,  Libby D a m  242 M W  i n  1975 and  242 i n  1976. 

Source: Federa l  Power Commission, -- The 1970 Na t i ona l  Power Survey, U. S .  Government P r i n t i n g  
O f f i c e ,  Dec. 1971. 



The t o t a l  e l e c t r i c a l  gene ra t i on  c a p a c i t y  i n  t he  s t a t e  has n o t  r i s e n  s i nce  

1968 (57) .  (See F igu re  20 on p. 62.) To ta l  c a p a c i t y  r e f e r s  t o  t he  maximum 

amount o f  e l e c t r i c i t y  a  f a c i l i t y  can generate  ope ra t i ng  a t  100 percen t  e f f i c i e n c y .  

I n  1975, t he  s i t u a t i o n  w i l l  change g r e a t l y  w i t h  t h e  o p e r a t i o n  of Montana Power 

Company's f i r s t  C o l s t r i p  u n i t  (350 megawatts) and t he  expansion o f  t he  hydropower 

f a c i l i t i e s  a t  L i bby  Dam (287 megawatts) ( 57 ) .  These a d d i t i o n s  w i l l  i nc rease  

Montana's t o t a l  c a p a c i t y  t o  2400 megawatts. There w i l l  be a  f u r t h e r  inc rease  i n  

1976, w i t h  t h e  o p e r a t i o n  o f  C o l s t r i p  U n i t  No. 2. By 1976, even a l l o w i n g  f o r  t h e  

expanded h y d r o e l e c t r i c  p roduc t i on  a t  L i bby  Dam, h y d r o e l e c t r i c  power w i l l  account 

f o r  o n l y  66 percen t  o f  t he  t o t a l  genera t ion  i n  t he  s t a t e .  

Montana's e l e c t r i c i t y  p roduc t i on  f rom 1960 t o  1973 c o n t i n u a l l y  exceeded 

t h e  amount consumed i n  t h e  s t a t e ,  which made Montana a  n e t  expo r t e r  o f  t h i s  

energy source f o r  those years  ( 16 ) .  (See F igu re  21 on p. 64. )  The n e t  expo r t s  

decreased over  t h e  years  as demand inc reased  i n  t he  s t a t e .  P roduc t ion  dec l i ned  

d r a m a t i c a l l y  i n  1973 because o f  a  wa te r  shor tage f o r  h y d r o e l e c t r i c  dams. However, 

1974 p roduc t ionwasback  t o  normal. Montana i n  1975 w i l l  become a  n e t  e x p o r t e r  

o f  e l e c t r i c i t y  i n  amounts l a r g e r  than ever  be fo re  by t h e  a d d i t i o n  of t h e  C o l s t r i p  

genera t ing  p l a n t ,  j o i n t l y  owned by Montana Power Company and Puget Sound Power 

and L i g h t .  Th is  p l a n t  w i l l  be l a r g e r  than  any o t h e r  i n  t h e  s t a t e .  A t  l e a s t  

h a l f  o f  t h e  e l e c t r i c i t y - - t h e  amount owned by Puget Sound Power and L i g h t - - w i l l  

be expor ted  f rom t h e  s t a t e .  Montana Power Company w i l l  have enough e l e c t r i c i t y  

a v a i l a b l e  t o  e x p o r t  su rp l us  amounts, f u r t h e r  i nc reas ing  ne t -expo r t s .  I n  a n t i -  

c i p a t i o n  o f  t h e  l a r g e  i nc rease  i n  e l e c t r i c  power a v a i l a b l e  t o  Montana, a  s e r i e s  

o f  adver t isements  were p laced i n  t h e  eas te rn  and midwestern e d i t i o n s  o f  t h e  Wal l  

S t r e e t  Journa l .  " P r o j e c t  Energize," which t he  s e r i e s  i s  termed, emphasizes 

"cheap, abundant power" t o  encourage new i n d u s t r i e s  t o  l o c a t e  i n  Montana. These 

ads a r e  c o r r e c t ;  Montana w i l l  have power i n  excess o f  i t s  demand, power t h a t  w i l l  

be expor ted  t o  t h e  Northwest Power Pool .  Montana has f i r s t  c a l l  on t h i s  power, 



FIGURE 21 

i o n  

Source: D r a f t  Environmental  Impact Statement on C o l s t r i p  U n i t s  3 & 4, 
Montana Department o f  Na tu ra l  Resources and Conservat ion,  
Novernbei-, 1974. 



so i f  new i n d u s t r i a l  f a c i l i t i e s  l o c a t e d  i n  t h e  s t a t e  t hey  would have adequate 

e l e c t r i c a l  energy suppl  i e s .  

Montana u t i l i t i e s  pool  t h e i r  power resources w i t h  o t h e r  u t i l i t i e s  i n  

t h e  r eg ion .  For example, Montana Power Company has j o i n e d  a  number of power 

poo ls  such as P a c i f i c  Florthwest Coo rd i na t i on  Agreement, Western Systems 

Coord ina t ing  Counc i l ,  Assoc ia ted Mountain Power Systems, and t h e  Northwest 

Power Pool ment ioned above (58) .  Through power poo ls  u t i l  i t i e s  can share e l e c t r i c  

power d u r i n g  t h e i r  somewhat d i f f e r e n t  peak loads .  For example, w i t h  a  peak l oad  

i n  Montana a t  7:00 p.m., u t i l i t i e s  i n  t h e  s t a t e ' s  s e r v i c e  area can acqu i r e  excess 

power o u t - o f - s t a t e  f rom u t i l i t i e s  whose peak l oad  does n o t  occur  u n t i l  l a t e r  due 

t o  t ime  zone d i f f e rences .  T h i s  system of r e g i o n a l  power poo ls  a l l o w s  f o r  r e l a t i v e l y  

e f f i c i e n t  power d i s t r i b u t i o n ;  however, t h i s  arrangement has n o t  been extended t o  

i t s  f u l l e s t  p o t e n t i a l .  D i f f e r e n t  r eg ions  o f  t h e  n a t i o n  have d i f f e r e n t  seasonal 

peak l oad  per iods .  For example, t h e  no r t hwes t ' s  seasonal peak l oad  i s  i n  t h e  

w i n t e r ,  w h i l e  t h e  southwest Un i t ed  S t a t e s '  peak l oad  occurs  i n  t h e  summer. If 

reg iona l  pool  systems were expanded t o  a  n a t i o n a l  g r i d  system, excess e l e c t r i c i t y  

i n  some areas cou ld  be used i n  areas w i t h  peak loads .  Such a  g r i d  system would 

r e q u i r e  l e s s  excess genera t ing  c a p a c i t y  needed f o r  peak l oad  per iods .  

ENVIRONMENTAL EFFECTS OF ELECTRICAL GENERATION 

Generat ion of h y d r o e l e c t r i c i t y  i t s e l f  does n o t  produce a i r  o r  wa te r  p o l l u t i o n .  

The dam which i s  assoc ia ted  w i t h  t h e  power p l a n t ,  however, does a l t e r  n a t u r a l  

ecosystems. Damming of a  stream causes massive changes i n  aqua t i c  h a b i t a t  and 

leads t o  changes i n  spec ies.  Residents who l i v e  i n  t h e  area o f  f l o o d i n g ,  o f  

course, a r e  r e l oca ted .  Major new dam s i t e s  i n  Montana would have t o  be on what 

a re  now f r e e - f l o w i n g  streams, thus d e s t r o y i n g  t h e i r  n a t i v e  c h a r a c t e r i s t i c s .  

H y d r o e l e c t r i c i t y  i s  inexpens ive today o n l y  because t he  dam b u i l d e r s  do n o t  t ake  
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i n to  considerat ion t h e  c o s t  t o  the  human environment. One author sums u p  

t he  environmental e f f e c t s  of hydroelec t r ic  power production: 

Few ac t ions  of which man i s  capable in a s imi la r  time and place 
can have such farreaching ecological  e f f ec t s - -phys ica l ly ,  bio- 
logical  l y  or  socioeconomical ly- -as  a major hydroelec t r ic  dam ( 5 9 ) .  

Steam generation f a c i l i t i e s  fueled by coal emit subs tan t i a l  a i r  and water 

pol lu t ion .  There a l s o  a r e  s i g n i f i c a n t  negat ive economic and socia l  -impacts 

connected with t h e i r  cons t ruc t ion ,  e spec ia l ly  in rura l  a r e a s ,  such a s  Co l s t r ip  

in Rosebud County, where Montana Power Cornpany and Puget Sound Power and L i g h t ' s  

generating complex i s .  The Co l s t r ip  Units No. 1 and No. 2 represent  Montana's 

f i r s t  experience withmine-site power plant  loca t ion  in a rura l  a r e a ,  so i t  wil l  

be used a s  an example of t h e  environmental,  soc ia l  and economic impacts of such 

f a c i l i t i e s .  

Air Qua1 i t y .  

Air po l lu t an t s  from coa l - f i r ed  generat ing p lants  a r e  regulated under the  

federal  Clean Air Act of 1970. There a r e  two a i r  qua l i ty  staridards under t h i s  

a c t ,  primary and secondary. Primary a i r  s tandards aim t o  pro tec t  human heal th  

by 1 imi t i n g  the  ambient (ou t s ide  a i r )  concentrat ions of various pol 1 u tants  from 

emi ss ion  sources (1 , IV-67). Simi 1 a r l y  , secondary ambient a i r  s tandards a r e  t o  

pro tec t  public  wel fare ,  p lant  l i f e ,  and animals with l i m i t s  general ly more 

s t r i n g e n t  than primary standards.  Standards f o r  a given pol lu tant  a r e  s e t  a t  

permissible l e v e l s  f o r  given periods of time. Requirements f o r  annual average 

permissible pol lu t ion  f o r  example, a r e  more r e s t r i c t i v e  than the  l e v e l s  allow- 

ab le  f o r  d a i l y  po l lu tan t  concent ra t ions .  

There i s  considerable controversy about the  extent  t o  which secondary 

standards p ro tec t  crops,  na t ive  vegeta t ion ,  l i ves tock ,  w i l d l i f e  and the  public  

welfare in  general .  L i t t l e  da ta  e x i s t  on the e f f e c t s  of long-term exposure 

t o  s u l f u r  dioxide,  and t r a c e  metals in p a r t i c u l a t e s  (dust). S t i l l  l e s s  i s  known 



about  t h e  e f f e c t s  of b i o l o g i c a l  c o n c e n t r a t i o n  of t r a c e  m e t a l s .  Trace meta ls  

p resen t  i n  v e g e t a t i o n  f o r  example, can be concen t ra ted  i n  g r a z i n g  and p r e d a t o r y  

animals.  

As i l l u s t r a t e d  i n  F i g u r e  22 on p. 68, s t a t e  and f e d e r a l  ambient s u l f u r  

d i o x i d e  s tandards a r e  s e t  a t  l e v e l s  f a r  above e x i s t i n g  s u l f u r  d i o x i d e  concen- 

t r a t i o n s  i n  t h e  Nor the rn  Great  P l a i n s  (1,  IV-67) .  By d e p i c t i n g  e x i s t i n g  s u l f u r  

d i o x i d e  l e v e l s  i n  s e l e c t e d  urban areas,  t h e  graphs show t h a t  a i r b o r n e  s u l f u r  

d i o x i d e  c o n c e n t r a t i o n s  i n  Montana c o u l d  r i s e  a lmost  t o  l e v e l s  now exper ienced i n  

Cleve land and Los Angeles and s t i l l  be i n  compl iance w i t h  e x i s t i n g  s tandards.  

Wi th  re fe rence  t o  s u l f u r  d i o x i d e ,  Montana a i r  c o u l d  be t h r e e  t imes  more p o l l u t e d  

than  Denver 's  and s t i l l  meet s tandards (1,  IV -69) .  

I n  a  r e c e n t  l e t t e r  t o  t h e  governors  o f  t h e  50 s t a t e s ,  EPA A d m i n i s t r a t o r  

Russe l l  T r a i n  exp la ined :  

To a l l o w  f o r  maximum s t a t e  f l e x i b i l i t y  and d i s c r e t i o n  i n  assess ing 
t h e  a i r  q u a l i t y  i m p l i c a t i o n s  o f  ma jo r  new sources o f  s u l f u r  d i o x i d e  
and p a r t i c u l a t e s ,  t h e  r e g u l a t i o n s  e s t a b l i s h  a  n a t i o n a l  procedura l  
framework w i t h i n  which t h e  s t a t e s  would a c t .  F o l l o w i n g  p u b l i c  
hear ings  each s t a t e  would c l a s s i f y  i t s  p r e s e n t l y  c l e a n  areas i n t o  
any one o f  t h r e e  c a t e g o r i e s :  ( 1  ) a  p r e s e r v a t i o n  area, i n  which 
v e r y  l i m i t e d  growth i n  emiss ions and d e t e r i o r a t i o n  o f  a i r  q u a l i t y  
would be a l l owed  (C lass  I ) .  ( 2 )  a  moderate emissions growth area, 
i n  which modest i nc reases  i n  emiss ions and d e t e r i o r a t i o n  of a i r  
q u a l i t y  c o u l d  occur  (C lass  1 1 ) .  ( 3 )  an i n t e n s i v e  emiss ions growth 
area, i n  which emiss ions would be a l l owed  t o  d e t e r i o r a t e  a i r  q u a l i t y  
up t o  t h e  n a t i o n a l  s tandards (C lass  111) ( 6 0 ) .  

T r a i n  no ted  t h a t  non-degradat ion p r o v i s i o n s  by themselves c o u l d  l i m i t  

f u t u r e  l a n d  us6 o p t i o n s  i n  c l e a n  a i r  areas.  He conveyed a  s t r o n g  personal  

b e l i e f  t h a t  " t h e  f e d e r a l  government, i n c l u d i n g  EPA, ought n o t  t o  d i c t a t e  l o c a l  

l a n d  use dec is ions"  ( 6 0 ) .  Under c o u r t  o r d e r  t o  d e f i n e  non-degradat ion,  EPA 

passed on t o  t h e  s t a t e s  t h e  j o b  o f  de te rm in inq ,  area by area, how much 

new i n d u s t r y  i s  d e s i r e d  and what l e v e l s  o f  a i r  q u a l i t y  d e t e r i o r a t i o n  w i l l  be 

a1 1  owed t o  accommodate new f a c i  1  i t i e s .  



FIGURE 22 
S u l f u r  Oxides-Ambient Air Q u a l i t y  Data and S tandards  
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Source: Northern Grea t  P l a i n s  Resource Program, In t e r im  Summary Report ,  1974 

A N N U A L  

The EPA r e g u l a t i o n s  would be concerned with  s u l f u r  d iox ide  and p a r t i c u l a t e  

emiss ions  from 19 kinds of sou rce s ,  i nc lud ing  r e f i n e r i e s ,  power p l a n t s  and 

sme l t e r s .  I f  t h e  r e g u l a t i o n s  adopted remain unchallenged i n  c o u r t ,  a l l  a i r  

q u a l i t y  reg ions  i n  t h e  country  w i l l  be given an i n i t i a l  Class  I1 s t a t u s .  

According t o  t h e  EPA, a i r  i n  a  Class  I1  a r e a  could accommodate a  c o a l - f i r e d  

power p l a n t  of about  1000 megawatts c a p a c i t y  wi thout  exceeding perniissi bl e  1  imi t s  

( 60 ) .  Larger o r  a d d i t i o n a l  a ene ra t i on  u n i t s  i n  t h e  same a r ea  probably would be 

precluded in  Class  I1  a r e a s .  C o l s t r i p  Uni t s  No. 1  and No. 2 t o t a l  700 meqawatts 

c a p a c i t y ;  proposed C o l s t r i p  Uni t s  No. 3 and No. 4 t o t a l  1400 meqawatts c a p a c i t y  

f o r  a  grand t o t a l  of  2100 megawatts c a p a c i t y  a t  on s i t e .  The C o l s t r i p  a rea  

probably would no t  be e l i g i b l e  f o r  Class  I1  s t a t u s  i f  Units No. 3 and No. 4 were 

a1 lowed. The a r b i t r a r y  Class  I1  d e s i g n a t i o n ,  however, i s  nieant t o  be temporary; 

f i n a l  c l a s s i f i c a t i o n  would be up t o  t h e  governors .  A f t e r  pub l i c  hear ing i n  t h e  s u b j e c t  
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areas, t h e  governors cou ld  r e c l a s s i f y  areas as Class I, ensur ing  t h a t  e x i s t i n g  

a i r  w i l l  remain undegraded ( 6 0 ) .  A1 t e r n a t i v e l y ,  governors cou ld  r e c l a s s i f y  

areas as Class I 1 1  and a l l o w  a d d i t i o n a l  p o l l u t i o n  t o  t h e  l e v e l  of p r imary  ambient 

a i r  s tandards.  I f  governors were t o  t ake  no a c t i o n ,  Class I 1  c l a s s i f i c a t i o n s  

a l l o w i p g  "moderate emissions growth"  would s tand .  

Soc ia l  and Economic E f f ec t s  

C o l s t r i p  U n i t s  No. 1  and No. 2  a r e  be ing  b u i l t  i n  a  p r e v i o u s l y  r u r a l  

area, and have caused s i g n i f i c a n t  s o c i a l  and economic impacts on t h e  r e s i d e n t s  

of t h a t  area.  The c h i e f  cause o f  these impacts  i s  t h e  d r a s t i c  growth i n  

p o p u l a t i o n  d u r i n g  c o n s t r u c t i o n  which w i l l  be f o l l o w e d  by a  d e c l i n e  when cons t ruc -  

t i o n  i s  f i n i s h e d .  Rosebud County must p r o v i d e  se rv i ces  such as schools ,  roads, 

and law enforcement f o r  many temporary r e s i d e n t s .  The a g r i c u l t u r a l l y  based 

economy a l s o  i s  d i s r u p t e d  by u n c e r t a i n t y  about f u t u r e  development and t a x  ' 

l e v e l s  (61) .  A l l  o f  these impacts cause severe demands upon t h e  r e s i d e n t s  and 

county  government i n  t h e  C o l s t r i p  area. C o l s t r i p  area farmers and ranchers ,  

many o f  whom must expand t o  s t ay  compe t i t i ve ,  a r e  marking t i m e  i n  an a t tempt  

t o  determine whether buy ing  more l a n d  and equipment w i l l  i n c rease  p roduc t i on  

p r o f i t a b l y  (61 ) .  Ranchers a r e  r e l u c t a n t  t o  buy l and  f o r  f e a r  o f  n o t  be ing  a b l e  

t o  use i t; farmers a r e  r e l u c t a n t  t o  buy a d d i t i o n a l  equipment f o r  s i m i l a r  

reasons (61 ) .  Ranchers who want t o  move o u t  a r e  h e s i t a n t  t o  s e l l  l a n d  t o  t h e  

coa l  companies o r  l and  specu la to r s ,  y e t  they  cannot f i n d  o t h e r  ranchers  who 

want t o  buy (61 ) .  

Local  businessmen a l s o  a r e  ve ry  u n c e r t a i n  about t h e i r  f u t u r e .  Accord ing 

t o  r e c e n t  research,  o n l y  f i n a n c i a l  i n s t i t u t i o n s ,  and n o t  even a11 o f  them, a r e  

making p l ans  t o  cope w i t h  t h e  changes o f  growth (62) .  Many businessmen i n  

Fo rsy th  a r e  de lay i ng  expansion p lans  u n t i l  t h e  s i z e  o f  t h e  p o t e n t i a l  market  i s  



known. There a re  a l s o  fears  t h a t  w i t h  more development w i l l  come cha in  s t o r e s  

and competi t i o n  t h a t  cannot be met ( 62 ) .  As a  consequence o f  t h e  a1 1  -round 

economic h e s i t a t i o n ,  goods and se rv i ces  i n  t h e  C o l s t r i p  and Fo rsy th  area a r e  

scarce and a r e  p r i c e d  h i ghe r  than  i n  o t h e r  eas te rn  Montana communit ies (62) .  

D e t a i l e d  da ta  on governmental expend i tu res  t o  meet increased demand f o r  

p u b l i c  se r v i ces  have y e t  t o  be t a l l i e d  t ho rough l y .  However, i n t e r v i e w s  w i t h  

o f f i c i a l s  i n  Rosebud County r evea l  a  b l eak  p i c t u r e .  The d r i n k i n g  water  

system o f  Fo rsy th  i s  be ing  used t o  c a p a c i t y ,  as i s  t h e  sewage d isposa l  system 

(63 ) .  The po tab le  wa te r  supp ly  i n  C o l s t r i p  was repo r t ed  r e c e n t l y  contaminated. 

Any inc rease  i n  t h e  c a p a c i t y  o f  t h e  Fo rsy th  systems i s  l i k e l y  t o  come o n l y  a t  

t h e  l o c a l  t axpaye r ' s  expense, a l though  some f e d e r a l  ass i s t ance  may be a v a i l a b l e  

(63) .  County o f f i c i a l s  a l s o  have r e p o r t e d  t h a t  l and  use p lann ing  i s  s low ing  

because o f  t h e  l i m i t e d  funding a v a i l a b l e  f o r  a p lann ing  s t a f f .  P r a c t i c a l l y  

a l l  o f  t h e  l a n d  i h  t h e  Fo rsy th  area t h a t  i s  a v a i l a b l e  f o r  s i t i n g  o f  mob i l e  

housing i s  be ing used f o r  t h a t  purpose (63 ) .  The p a r t - t i m e  county  s a n i t a r i a n  

f o r  Rosebud County has p r e d i c t e d  t h a t  se r i ous  p u b l i c  h e a l t h  problems a re  

p o s s i b l e  ve ry  soon. Rosebud County has one p u b l i c  h e a l t h  nurse. I n t e r v i e w s  

w i t h  Rosebud County 's  o n l y  p u b l i c  nurse have reveal 'ed t h a t  she i s  unable  t o  

perform a1 1  needed se rv i ces  and i s  b a r e l y  a b l e  t o  keep up w i t h  school  system 

r e s p o n s i b i l  i t i e s  ( 63 ) .  The Montana Department o f  Hea l t h  and Environmental 

Sciences has been p r o v i d i n g  i n t e r m i t t a n t  se r v i ces  such as f a m i l y  p lann ing .  I n  

a d d i t i o n ,  a  $175,000 g r a n t  t o  b u i l d  up l o c a l  h e a l t h  se r v i ces  i n  r u r a l  eas te rn  

Montana has been awarded t o  t h e  Department o f  Hea l t h  and Environmental  Sciences 

by t h e  Old West Regional Commission. 

A l though t h e  Rosebud County s e r v i c e  area numer i ca l l y  has adequate 

h o s p i t a l  and long- term ca re  f a c i l i t i e s ,  they  a re  i n  Forsy th ,  35 m i l e s  f rom 

t h e  s i t e  of C o l s t r i p  c o n s t r u c t i o n  and min ing .  The o n l y  h e a l t h  ca re  f a c i l i t i e s  



a v a i l a b l e  i n  C o l s t r i p  a re  two mob i le  houses, one l oca ted  on t h e  c o n s t r u c t i o n  

s i t e  and t h e  o the r  nearer  t o  t he  housing area i n  C o l s t r i p ,  The mob i l e  u n i t s  

were p rov ided  by t he  Montana Power Company and a re  s t a f f e d  by nurses who g i v e  

f i r s t  a i d  and p rov ide  elementary d iagnos is  and r e f e r r a l .  The Rosebud County 

p u b l i c  h e a l t h  nurse and s t a t e  h e a l t h  o f f i c i a l s  a l s o  use t he  mob i le  u n i t s .  

Rosebud County, t y p i c a l  of many r u r a l  Montana coun t ies  had a  shor tage of 

h e a l t h  manpower even be fo re  i n d u s t r i a l i z a t i o n  began. 

The Rosebud County school system, e s p e c i a l l y  a t  C o l s t r i p ,  has been 

a f f e c t e d  seve re l y  by i n d u s t r i a l i z a t i o n .  Whi le  some o f  t he  classroom crowding 

problems have been so lved  by a  long-promised Montana Power Company donat ion  of 

mob i le  housing f o r  classrooms, crowding s t i l l  e x i s t s .  Several  courses f o r m e r l y  

o f f e red  have been dropped as l u x u r y  i tems,  as t h e  teaching s t a f f  s t r u g g l e s  t o  

meet i nc reas ing  demands (61 ) .  Many have complained t h a t  t he  qua1 i t y  o f  educa- 

t i o n  o f f e red  by t he  Col s t r i p  school has dec l ined .  Newcomers t o  t h e  area a1 so 

complain about t h e  l a c k  of c e r t a i n  courses ( 6 1 ) .  

The inc idence  o f  cr ime i n  Rosebud County has skyrocketed. I n  1972, 

a r r e s t s  t o t a l e d  129 ( 7  f e l o n i e s ,  122 misdemeanors) ; i n  1973, t he  f i g u r e  rose  

t o  835 a r r e s t s  (13 f e l o n i e s ,  822 misdemeanors). O f  t h e  1973 offenses known 

t o  p o l i c e ,  more than h a l f  were t h e f t ;  s l i g h t l y  over  15 percen t  were aggravated 

a s s a u l t .  The law enforcement budget has been increased f o u r - f o l d  i n  r e c e n t  

years  and many r e s i d e n t s  a re  n o t  y e t  s a t i s f i e d  w i t h  i t s  adequacy. 

The Highway Department r e p o r t s  t h a t  t h e  roads i n  t he  coal  development 

area of Rosebud County a r e  be ing  used f a r  beyond what t hey  were designed t o  

handle. Montana Highway 315 connect ing I n t e r s t a t e  94 w i t h  C o l s t r i p  has 

d e t e r i o r a t e d  g r e a t l y .  T r a f f i c  increased f rom 50 v e h i c l e s  per  day a  few years  

ago t o  1,053 i n  1973 and an es t imated  2,500 i n  1974. The c o s t  o f  r e b u i l d i n g  

t h e  road i s  f a r  beyond t h e  budget c a p a b i l i t i e s  o f  t h e  county.  



To meet r i s i n g  demand f o r  p u b l i c  s e r v i c e s  t h e  county  must r a i s e  new 
I' 

revenue. The county  i s  t o  r e c e i v e  t h r e e  cen ts  a  t o n  on coa l  mined i n  t h e  county;  

however, t h e  money i s  r e s t r i c t e d  t o  use i n  genera l  fund and cannot be a p p l i e d  

t o  schools o r  roads where t h e  needs a r e  most p ress ing .  Table  30 compares t h e  m i l l  

l e v i e s  f o r  t h e  l a s t  two yea rs  and shows t h e  l a r g e  inc rease  i n  taxes i n  Rosebud 

County : 

TABLE 30 

M i l  1  Lev ies  i n  Rosebud County 

72-73 73-74 Percent  i nc rease  

Rosebud County 
General Fund 12.42 16.31 3  1  
Road Fund 10.56 11.93* 13 

Forsyth :  General Fund 2  4  48 100 
Schools 

Angela 2  67.16 80.75 20 
Forsy th  (C)4, (R)4 83.91 95.26 
Rosebud 12 86.80 90.97 5 
C o l s t r i p  19 62.78 79.71 2  7  

*12 m i l l s  i s  t h e  Road Fund l e g a l  l i m i t  

Source: S t a t e  and Local  Government Coord ina to r ,  Governor 's  Off ice,  1974. 

I n  many cases t he  increased m i l  1  l e v i e s  a r e  n o t  meet ing needs adequate ly .  For  

example, t h e  q u a l i t y  of educa t ion  a t  C o l s t r i p  school  has d e t e r i o r a t e d  g r e a t l y  

i n  t h e  o p i n i o n  o f  l ong t ime  r e s i d e n t s  (61) .  One rancher  r e p o r t s  t h a t  h i s  f o u r t h  

g rader  has had e i g h t  d i f f e r e n t  teachers  d u r i n g  t h e  yea r  as c lasses  were s p l i t ,  

c h i l d r e n  moved, and teachers  reass igned.  

The t axab le  va lue  o f  Rosebud County inc reased  $6.45 m i l  1  i o n  f rom 1973 

t o  1974 b u t  most o f  t h e  i nc rease  was a t t r i b u t e d  t o  a  30 percent  jump i n  t h e  

v a l u a t i o n  o f  c a t t l e  (64) .  Only $1.68 m i l l i o n  was a t t r i b u t e d  t o  t he  C o l s t r i p  

energy complex ( 64 ) .  The p l a n t ,  w i t h  an es t imated  va lue  o f  $180 m i l l i o n ,  added 

o n l y  $1.68 mi  11 i o n  t o  Rosebud County 's  t a x  base (64 ) .  



The County Commissioners a re  aware t h a t  t h e  t a x  base of t h e  county  w i l l  

i nc rease  and Western Energy Company's p r o j e c t i o n s  i n d i c a t e  t h a t  sometime i n  

t h e  1980s Rosebud County w i l l  have more money than  i t  w i l l  be a b l e  t o  spend. 

But now t h e r e  i s  no way t o  meet t h e  needs w i t h  a v a i l a b l e  funds and f i nanc ing  

mechanisms . 
'Once C o l s t r i p  r e s i d e n t  sums up t h e  problem t h i s  way: 

Under t h e  p resen t  laws i n  t h e  s t a t e  of Montana smal l  r u r a l  
communit ies, such as C o l s t r i p  was p r i o r  t o  t h e  r e c e n t  coa l  
development, a r e  go ing  t o  be dest royed by t h e  impact of coa l  
development. Present laws make i t  p o s s i b l e  f o r  t h e  coa l  
development companies t o  s h i f t  t h e  t a x  burdens o f  t h e i r  
impact on t h e  farmers and ranchers  i n  t h e  area be ing  developed. 
Not o n l y  w i l l  these o l d e r  r e s i d e n t s  be f o r c e d  t o  accept  a  
d e t e r i o r a t i o n  o f  roads, schools ,  Jaw enforcement, r e c r e a t i o n a l  
f a c i l i t i e s ,  environment and l i f e  s t y l e  b u t  t hey  w i l l  be 
sub jec ted  t o  unbearable t a x  loads t o  p rov i de  s o c i a l  se r v i ces  
f o r  t h e  employees o f  t h e  Col s t r i  p  area.  . . (64). 

/IRAN IlIM 

A1 though i t s  t r u e  p o t e n t i a l  remains specu la t i ve ,  Montana's uranium o r e  

resource  may have an impo r tan t  f u t u r e  i n  t h e  n a t i o n ' s  growing nuc lea r  power 

i n d u s t r y .  The s t a t e ' s  nuc lea r  r o l e  may i n c l u d e  becoming a  ma jo r  s t ep  i n  t h e  

complex nuc lea r  f u e l  c y c l e ,  t h e  enr ichment process which i s  used t o  concen t ra te  

t h e  energy o f  uranium f o r  nuc lea r  power p l a n t  f u e l .  Uranium enr ichment 

f a c i l i t i e s  need n o t  be near uranium depos i t s  however; t h e  pr imary requi rement  

f o r  a  nuc lea r  f u e l  p l a n t  i s  adequate power (about 2,500 megawatts) t o  d r i v e  

t h e  enr ichment process. Montana, which has coa l  and t h e r e f o r e  p o t e n t i a l  f o r  

l a r g e  supp l i es  o f  e l e c t r i c  power, has h i g h  p o t e n t i a l  as an enr ichment p l a n t  

s i t e .  

I n  o r d e r  t o  examine Montana's p o s s i b l e  c o n t r i b u t i o n  t o  t h e  n a t i o n ' s  

nuc lea r  i n d u s t r y  and t h e  impact such an i n d u s t r y  would have on t h e  s t a t e ,  i t  



must be determined f i r s t  whether there i s  a potential here for  a nuclear-related 

industry and what i t s  adverse environmental effects  might be. Montana agencies i 

may have some authority t o  impose controls and in limited cases mitigate 

environmental probl ems. 

The commercial production of uranium in Montana has been very small. The 

largest ore production recorded was less  than 3,000 tons in 1958. I n  only two 

other years, 1960 and 1961, was production large enough to  record. Most of 

Montana uranium has been mined in the Pryor Mountains of Carbon County. There 

has been no production of uranium in the s t a t e  since 1966 (65) .  

Montana does have potential commercial reserves of uranium, although 

there are no maps available t o  the public for  exact locations. A number of 

energy industries are actively exploring for  uranium, especially in areas most 

l i  kely' t o  have uranium deposi ts--southeastern Montana in the Fort  Union coal 

region and to  a lesser extent, mountainous western portions of the s ta te .  

Uranium's future in Montana i s  uncertain: "Production of uranium from Montana 

deposits remains more potential than actual.  Although uranium production in 

the s t a t e  i s  currently dormant, the discovery of commercially more important 

deposits i s  a continuing possibil i ty" (66).  

Uranium can be found associated with more than 50 mineral types, mostly 

rare.  The main ores are uraninite, found in vein deposits, and secondary 

mineral deposits which are the weathered remains of uraninite. The vein ores 

are found in the mountainous areas of Montana, in particular,  the northern 

half of the Boulder Batholith just  south of Helena in Lewis and Clark and 

Jefferson Counties. Veined deposits also have been found in Granite, Madison, 

Mineral, Powel 1 ,  Sanders, and Silver Bow Counties (66) .  The occurrence of 

the secondary minerals, located in sedimentary deposits, are generally in parts 

of eastern Montana, notably in Carter and Fallon Counties, and southwestern 



Montana (66 ) .  The uranium depos i t s  i n  C a r t e r  and F a l l o n  Count ies  a r e  a  p o r t i o n  

of uranium bear ing  1  i g n i t e  ( low-grade coa l  ) deposi  t,5 which under1 i e  much of 

No r t h  and South Dakota. I n  southwestern Montana t h e r e  a r e  uranium bea r i ng  

l i g n i t e s ,  sha les and phosphor i te  depos i t s ,  whose e x p l o i t a t i o n  m igh t  be p o s s i b l e  

someday, accord ing  t o  one source. "The amount o f  uranium d isseminated i n  these 

sedimentary depos i t s  i s  ve ry  smal l ,  b u t  i f  t h e  need were g r e a t  enough o r  t he  

improved t rea tment  techniques developed, they  cou ld  i n  t h e  aggregate be t h e  

source of s u b s t a n t i a l  amounts o f  uranium" (66 ) .  

Geo log ica l  fo rmat ions ,  d r i l l  p a t t e r n s  made by e x p l o r a t i o n ,  and leases  a l l  

h e l p  i d e n t i f y  p o s s i b l e  commerc ia l ly  mineable  areas, b u t  none g i ves  i n f o r m a t i o n  

about s p e c i f i c  l o c a t i o n  o r  t y p e  of uranium reserves .  Because i t  i s  more c o s t l y  

t o  engage i n  p rospec t i ve  a c t i v i t i e s  than  t o  h o l d  leases,  p rospec t i ng  p a t t e r n s  

a r e  a  b e t t e r  i n d i c a t o r  o f  a  c o r p o r a t i o n ' s  i n t e r e s t  i n  any g iven  area. Based on 

t h e  i n d i c a t o r s  of geo log i c  fo rmat ions  and t ype  of p rospec t i ve  a c t i v i t y ,  Sidney 

L. G r o f f  o f  Montana Bureau o f  Mines specu la tes  t h a t  Montana does have low-grade 

uranium reserves,  which p robab ly  w i l l  be mined i n  t h e  f u t u r e  ( 68 ) .  Accord ing 

t o  G r o f f ,  t h e  s t a t e ' s  reserves  a r e  n o t  as g r e a t  as those o f  Wyoming which a r e  

ex tens i ve  and a r e  now being mined (68) .  

Leas ing and p rospec t i ng  a c t i v i t i e s  show t h a t  t he  uranium i n d u s t r y  i s  

i n t e r e s t e d  i n  Montana uranium reserves .  O f  more than 85,000 acres o f  s t a t e  

school  lands leased t o  energy c o r p o r a t i o n s  f o r  uranium, about 80 percen t  a r e  

c o n t r o l l e d  by two companies, Mob i l  O i l  and Utah I n t e r n a t i o n a l ,  I n c . ,  i n  about 

equal shares (68) .  For county  by county  1  i s t i n g  o f  t o t a l  acres leased,  see 

Table  31 on p. 76 . Prospec t ing  pe rm i t s  a r e  p robab ly  a b e t t e r  i n d i c a t o r  o f  



i n d u s t r y  i n t e r e s t  i n  t h e  uranium p o t e n t i a l  of Montana. The Department o f  S t a t e  

Lands (DSL) has i ssued  28 p r o s p e c t i n g  p e r m i t s  f o r  uranium i n  17 c o u n t i e s  ( 6 9 ) .  (' ' - 
The p r o s p e c t i n g  p e r m i t s  r e p r e s e n t  35 p e r c e n t  o f  t h e  t o t a l  p e r m i t s  i ssued  by 

t h e  department;  t h e  r e s t  were i ssued  f o r  coa l  p r o s p e c t i n g .  T h i s  a c t i v i t y  

i s  b e l i e v e d  t o  be s p e c u l a t i v e  e x p l o r a t i o n  t o  d i s c o v e r  marke tab le  d e p o s i t s  o f  

uranium. 

TABLE 31 

Uranium A c t i v i t y  i n  Montana 

County Acres leased  on school  l a n d s  (4/74) p r o s p e c t i n g  p e r m i t s  
(7/23/74) 

Beaverhead 4,490.32 0  
Broadwater 2,480.00 1  
Carbon none 1  
C a r t e r  14,704.00 7  
Cascade 31 0.00 0  
Dawson none 1  
Deer Lodge none 1  
Fa1 l o n  none 1  
Fergus 11,206.76 1  
Go1 den Val 1  ey none 1  
J e f f e r s o n  21,000.00 1  
Mad i son 16,608.00 2  
Mussel she1 1  1,480.00 5* 
Pet ro leum 640.00 1  
Sweet Grass 480.00 1  
S i  1  v e r  Bow none 1  
W i  baux none 1 
Ye1 1  owstone none 1  

T o t a l  85,665.00 23 by Department o f  
. S t a t e  Lands 

* (1  th rough  S t a t e  Lands Department and 4  th rough  Eureau 4  by Bureau o f  Land 
o f  Land Management) - Management 

27 t o t a l  by  s t a t e  
Source: Leas ing r e c o r d  and p r o s p e c t i n g  p e r m i t s  issued by and f e d e r a l  p.p. 

Department o f  S t a t e  Lands. 



The g e o l o g i c a l  fo rmat ions  and p r e s e n t  uranium i n d u s t r y  i n t e r e s t  9$ shown 

by l e a s i n g  of s t a t e  lands  and p r o s p e c t i n g  p e r m i t s  seem t o  i n d i c a t e  t h a t  uran ium 

m i n i n g  i n  Montana i s  a  p r o b a b i l i t y .  F i g u r e  23 on p. 78 shows known g e o l o g i c a l  

fo rmat ions ,  p r o s p e c t i n g  p e r m i t s  i ssued  and leases  g ran ted  f o r  uranium. T h i s  

map shows o n l y  t h e  p robab le  l o c a t i o n  o f  uran ium i n  t h e  s t a t e .  T h i s  i s  n o t  t o  

say t h a t  a l l  o f  t h e  c o u n t i e s  i n d i c a t e d  have uran ium i n  commercial q u a n t i t i e s  

o r  w i l l  have uranium min ing .  There a r e  f o u r  c o u n t i e s  w i t h  l e a s i n g , ' p r o s p e c t i n g  

and g e o l o g i c a l  f o r m a t i o n s  known t o  c o n t a i n  uranium, namely C a r t e r ,  Beaverhead, 

Madison, and Jef ferson. Uranium m i n i n g  o c c u r r i n g  i n  t h e  s t a t e ,  of course,  

w i l l  be a  f u n c t i o n  o f  economics and demand f o r  uranium i n  t h e  n u c l e a r  i n d u s t r y .  

Market  c o n d i t i o n s  d i c t a t e  whether s p e c i f i c  d e p o s i t s  o f  uranium would be 

economica l l y  mineable .  Market  c o n d i t i o n s  f o r  uranium a r e  l i k e l y  t o  change 

s u b s t a n t i a l l y  i n  t h e  n e x t  few y e a r s  as t h e  demand f o r  uranium grows. America 

seems t o  be c o u n t i n g  on n u c l e a r  power t o  s o l v e  many o f  her  energy supply  

problems. The number o f  n u c l e a r  power p l a n t s  expected t o  b e  b u i l t  by 1980 

i s  e i g h t  t imes  t h e  number i n  o p e r a t i o n  i n  1972. P l a n t  c a p a c i t y  i n  1990 i s  

expected t o  be 30 t imes  t h a t  o f  1972 (71 ) .  Demand f o r  uranium o r e  i s  expected 

t o  jump f i v e  t imes by 1980, up f rom t h e  8,000 tons a  y e a r  now consumed (71 ) . 
The breeder  r e a c t o r  should g r e a t l y  reduce t h e  amount o f  newly  mined uran ium 

needed f o r  n u c l e a r  p l a n t s ,  b u t  i s  n o t  expected t o  be a v a i l a b l e  commerc ia l l y  

u n t i l  mid-1990. Unless o t h e r  methods of ex tend ing  t h e  use o f  mined uranium 

a r e  d iscovered,  i t  may be necessary  t o  use p r e v i o u s l y  low-grade, uneconomical 

uranium ores,  such as Montana's.  





Three methods a r e  used t o  e x t r a c t  uranium; each o f  wh ich m i g h t  be a p p l i e d  

t o  r e c o v e r y  of Montana's r e s e r v e s .  Two o f  t h e  methods, open p i t  and under-  

ground m i n i n g ,  a r e  c o n v e n t i o n a l .  S o l u t i o n  m i n i n g  i s  semi -exper imen ta l .  Open 

p i t  m i n i n g  i s  used t o  e x t r a c t  o r e  which i s  r e l a t i v e l y  c l o s e  t o  t h e  su r face ,  

and resembles open p i t  m i n i n g  of  o t h e r  m i n e r a l s .  Underground m i n i n g  i s  used t o  

r e c o v e r  deep r e s e r v e s  and may be used i n  c o n j u n c t i o n  w i t h  open p i t  m i n i n g .  

S o l u t i o n  m i n i n g  can r e c o v e r  r e s e r v e s  a t  underground m i n i n g  depths .  I n  s o l u t i o n  

m in ing ,  an a c i d i c  s o l u t i o n  i n j e c t e d  t h r o u g h  a  w e l l  leaches t h e  uran ium 

d e p o s i t s  ( 7 2 ) .  The uran ium-bear ing l i q u i d  i s  t h e n  pumped f rom t h e  d e p o s i t  

t h rough  p r o d u c t i o n  w e l l s  t o  a  r e c o v e r y  p l a n t  wh ich separates  t h e  uran ium f r o m  

t h e  a c i d i c  s o l u t i o n .  T h i s  waste s o l u t i o n  i s  t h e n  d i s c a r d e d  i n t o  t a i l i n g  ponds 

( 7 2 ) .  S o l u t i o n  m i n i n g  was used i n  S h i r l e y  Bas in ,  Wyoming f rom 1967 u n t i l  1971 

when damage i t  was caus ing  t o  an a q u i f e r  was d i s c o v e r e d  ( 7 2 ) .  

A f a c i l i t y  u s u a l l y  l o c a t e d  near  open p i t  o r  underground mine s i t e s  I s  t h e  

uran ium m i l  1. Low-grade o r e  ( m o s t l y  0.1 t o  2.0 p e r c e n t  uran ium)  moves f r o m  

t h e  mine t o  t h e  m i l  1  where t h e  uran ium o r e  i s  separated f rom waste  r o c k  ( 7 3 ) .  

The ore ,  c rushed t o  t h e  c o n s i s t e n c y  of f i n e  sand and mixed w i t h  wa te r ,  i s  pumped 

i n t o  l e a c h i n g  tanks ,  where ( a c c o r d i n g  t o  o r e  t y p e )  an a c i d i c  o r  a1 k a l  i n e  

s o l u t i o n  i s  added t o  d i s s o l v e  t h e  uran ium.  A t  t h e  end o f  t h i s  process t h e  

uran ium--ca l  l e d  "ye1 lowcake" - -con ta ins  about  .7 p e r c e n t  uranium ( 7 3 ) .  The s o l  i d  

waste p r o d u c t s  ( t a i l i n g s )  a r e  suspended i n  t h e  l i q u o r s  and then,  

pumped by s l u r r y  t o  t a i l i n g  dumps l o c a t e d  a l o n g s i d e  t h e  m i l l .  The 
l i q u o r  u l t i m a t e l y  evaporates  o r  seeps i n t o  t h e  ground o r  i s  a l l o w e d  
t o  f l o w  i n t o  n a t u r a l  waterways a t  a  c o n t r o l l e d  r a t e  d i c t a t e d  by 
a p p l i c a b l e  r e g u l a t i o n s .  The s a n d - l i k e  m a t e r i a l  remains and t h e  
r a d i o a c t i v e  daughter  p r o d u c t s  o f  t h e  uran ium remain  i n  t h e  t a i l i n g  
p i l e s .  (73 )  



The amount of ta i l ings from a particular mi~ll depends upon the percent of 

uranium per ton of ore, The national average ore contains ,25 percent uranium. i 

Only about f ive  pounds of uranium and 100 pounds of vanadium are removed from 

each ton  processed; the balance (nearly 1,900 pounds) i s  heaped on a ta i l ings  

pi 1 e as waste (73).  If Montana ' s urani um reserves are of qua1 i ty 1 ower than the 

national average, which i s  probably the case, volume of waste ta i l ings would 

be higher than average. 

Environmental Effect5 

There are serious environmental problems associated with any open p i t  

or underground mine; here the emphasis will be on environmental impacts 

specific t o  uranium mining. 

The power of condemnation of surface rights for  s t r i p  mining of coal has 

been taken from energy companies, b u t  t h i s  option i s  s t i l l  open for the s t r i p  

mining of other minerals. Under current laws, a surface owner can have his 

land condemned to allow surface mining of uranium. Because there are social 

and  environmental problems common to a l l  surface mining disturbances, perhaps 
I 

condemnation powers should be taken from uranium miners too, a t  leas t  those 

who use surface mine methods. 

Open p i t  and underground uranium mining b o t h  have problems associated 

with the disposition of overburden. One problem associated with surface or 

underground uranium mining i s  that  radioactive material leached from ta i l ings  

may enter nearby streams. Some sources say the problem can be controlled: 

"This hazard can be controlled by adequate monitoring, impoundment of water 

for c r i t i ca l  periods, control of discharge, and by suitable design of ta i l ings  

areas t o  prevent uncontroll ed leaching" (73) .  Underground uranium mining 

poses a unique problem in that  there are occupational hazards associated with 



work ing i n  a c l osed  space w i t h  r a d i o a c t i v e  m a t e r i a l s .  A d i r e c t  r e l a t i o n s h i p  

has been e s t a b l i s h e d  between occurrence o f  l ung  cancer i n  uranium miners  who 

work underground and t h e  l e v e l  o f  r a d i o a c t i v e  by-products  i n  t he  mine atmosphere. 

T h i s  problem can be a l l e v i a t e d  by adequate v e n t i l a t i o n  and l i m i t i n g  t h e  amount 

o f  t i m e  workers spend i n  t h e  mine, i t  i s  sa i d :  

The p o s s i b i l i t y  of danger t o  workers  i n  underground mines and t h e i r  
assoc ia ted  m i l l s  i s  due t o  radon emiss ions.  Th i s  danger i s  one o f  
t h e  i n d u s t r i a l  o r  work environment,  and i t  i s  u n l i k e l y  t h a t  t h e  
s i t u a t i o n  w i l l  ever  be encountered where t h e r e  i s  damage t o  t h e  
n a t u r a l  environment o u t s i d e  t h e  mine i t s e l f .  The danger can be 
min imized by adequate v e n t i l a t i o n  w i t h i n  t h e  mine and by r o t a t i o n  
and schedu l ing  t h e  workers t o  c o n t r o l  t h e  t i m e  spent  i n  t h e  c r i t i c a l  
areas. Modern s t a t i s t i c s  o f  h e a l t h  i n j u r y  t o  miners  o f  r a d i o a c t i v e  
ores show t h a t  w i t h  p resen t  unders tanding and management t h e  aware- 
ness o f  t h e  m iners  and m i l l  workers themselves, r i s k s  f rom accumulated 
r a d i a t i o n  a r e  n e g l i g i b l e  i n  uranium mines today.  (73)  

Open p i t  m in i ng  does n o t  share t h e  v e n t i l a t i o n  problem. A l though s o l u t i o n  

m in ing  does n o t  cause t h e  su r f ace  d is tu rbances  o f  open p i t  m in ing  and t h e r e f o r e  

would seem t o  be more env i r onmen ta l l y  a t t r a c t i v e ,  groundwater q u a l i t y  may be 

a f f e c t e d  by  t h e  ac i ds  used i n  s o l u t i o n  m in ing .  Ground subsidence i s  a 

p o s s i b i l i t y .  There needs t o  be more research  t o  c o n t r o l  t h e  adverse e f f ec t s  

o f  s o l u t i o n  m in ing .  

T a i l i n g s  f rom uranium m i l l s  and recovery  p l a n t s  a r e  d iscarded  i n  a s l u r r y  

t o  ponds where t he  l i q u i d  must evaporate,  seep i n t o  t h e  ground o r  f l o w  i n t o  

n a t u r a l  waterways. The substance which remains i s  a sand - l i ke  m a t e r i a l  con- 

t a i n i n g  t h e  r a d i o a c t i v e  by-products  o f  uranium. I f  a l lowed t o  e n t e r  su r f ace  

o r  groundwater resources,  t h e  t a i l i n g s  can contaminate wa te r  used f o r  o t h e r  

purposes (73) .  Also,  as t h e  t a i l i n g s  d ry ,  wind l i f t s  r a d i o a c t i v e  p a r t i c l e s  i n t o  

t h e  a i r .  To p reven t  water  and a i r  p o l l u t i o n  f rom t h e  l o n g - l i v e d  r a d i o a c t i v e  

contaminants,  i t  i s  necessary t o  i s o l a t e  t h e  t a i l i n g s  pond f rom weather ing 

f a c t o r s  f o r  many years .  



Controls on Uranium Mining and Milling 

The controls on uranium mining and milling cover two areas: regulating 

the mining process and regulating radioactive pollution from uranium reserves 

and waste. Open p i t  mining of uranium i s  regulated by Department of State 

Lands under the St r ip  Mining and Reclamation Act which requires reclamation of 

disturbed land. Because the present regulations do n o t  apply specifically 

t o  uranium mining, new regulations should be promulgated. Underground mining 

i s  n o t  controlled except for i t s  surface disturbances. The chief occupational 

hazards of underground uranium mining are regulated by Department of Health 

and Environmental Sciences (DHES) under the Radiation Control Act, which can 

require control devices. Threats to groundwater quality from solution mining 

can be controlled by the DHES under'the Water Quality Act, although other 

problems may not. The regulations under the Water Quality Act are n o t  pro- 

mulgated specifically for  solution mining. 

The environmental effect  of uranium mine and mill ta i l ings also i s  regu- 

1 ated by DHES under the Radiation Control Act. However, existing regulations 

concerning tai l ings are inadequate. The regulations were written in 1971 

before many new techniques for  control of ta i l ings were devised. Perhaps 

new regulations should include these techniques. The Atomic Energy Commission 

has regulative powers in the uranium milling process; however, the s t a t e  can 

assume i t s  function by becoming a so-called "agreement s ta te ."  By assuming 

the AEC's standards, the s t a t e  then assumes the AEC's regulatory authority. 

The 1969 legislature authorized the governor t o  "enter into agreement with the 

federal government providing for discounting the federal government responsibili t ies 

with respect to sources of ionizing radiation and the assumption of the s t a t e  

thereof." State regulation could be more s t r i c t  t h a n  A E C  regulations. I t  would 

require s ix months' preparation with added funding before the s t a t e ' s  regulatory 

program could meet AEC standards for an "agreement s ta te ."  
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uranium Enrichment F a c i l i t i e s  

A uranium enr ichment f a c i l i t y  i s  one o f  t h e  many processes assoc ia ted  

w i t h  t h e  nuc lea r  fue l  c y c l e  and cons idered f o r  l o c a t i o n  i n  Montana. The uranium 

enr ichment process inc reases  t h e  p r o p o r t i o n  o f  f i s s i o n a b l e  i so tope  r e q u i r e d  f o r  

f u e l  i n  most nuc lea r  power p l a n t s .  There a r e  o n l y  t h r e e  uranium enr ichment  

f a c i l i t i e s  ope ra t i ng  i n  t h e  U. S .  The process, which inc reases  t h e  uranium-235 

i s o t o p i c  concen t ra t i on  f rom .7 t o  more than 2 percen t ,  i s  n o t  performed by 

p r i v a t e  i n d u s t r y  (71 ) . However, f u t u r e  uranium enr ichment p l a n t s  p robab ly  w i  11 

be b u i l t  and operated by i n d u s t r y .  Fore ign  demand f o r  enr i ched  uranium i s  

i n c r e a s i n g  a t  a r a p i d  r a t e .  It i s  p r o j e c t e d  t h a t  10 o r  11 new enr ichment p l a n t s  

w i l l  be b u i l t  i n  t h e  n a t i o n  by t h e  year  2000, t o t a l i n g  more than t h r e e  t imes t h e  

p resen t  c a p a c i t y  (71 ) . 
C o l s t r i p ,  Montana and G i l l e t t e ,  Wyoming were cons idered by a three-company 

consor t ium as p o s s i b l e  s i t e s  f o r  a uranium enr ichment  p l a n t ,  ma in l y  because 

o f  t h e  l a r g e  e l e c t r i c  power requi rements  o f  such a f a c i l i t y  ( 74 ) .  A l though 

these companies have dec ided t o  l o c a t e  elsewhere, Montana remains a pr ime s i t e  

f o r  f u t u r e  enr ichment f a c i l i t i e s  due t o  t he  s t a t e ' s  vas t  coa l  reserves  w i t h  

t he  p o s s i b i l i t y  of mine mouth e l e c t r i c a l  convers ion  o f  these reserves (74) .  

The power requi rements  o f  an enr ichment p l a n t  a r e  massive, exceeding t h e  

t o t a l  power o u t p u t  now planned a t  C o l s t r i p  (74) .  The enr ichment p l a n t  i t s e l f  would 

r e q u i r e  approx imate ly  22,000 a c r e - f e e t  o f  coo l  i n g  water  annual l y  (71 ) . The 

f a c i l i t y  a l s o  would r e q u i r e  500 t o  600 acres o f  l a n d  d u r i n g  i t s  30 t o  40-year 

ope ra t i ng  l i f e  t o  accommodate waste f rom t h e  process (71 ) .  

Environmental  Impacts 

Enr ichment f a c i l i t i e s  pose a two - f o l d  env i ronmenta l  impact. There a re  

s o c i a l  and economic cos t s  and b e n e f i t s  ( assoc ia ted  w i t h  any l a r g e  sca le  



industrial development in a rural area) and  there are possible problems 

associated with the disposal of waste from the enrichment process. 

Constructing an enrichment plant requires three t o  four times the number 

of workers needed for a 2,500 megawatt generating plant and associated mine (71 ) . 
In operation, the enrichment plant needs almost twice the number of employees 

compared t o  operating a 2,500 megawatt e lectr ical  generation faci 1 i t y  (71 ) . 

B o t h  the enrichment plant and power f ac i l i ty  (with mine) would be near one 

another since the envi ronmental problems would be compot~nded. An enrichment faci 1 i ty 

would require 500 t o  600 acres during i t s  normal 30- t o  40-year 1 i f e  span t o  

allow waste disposal. Some of the radioactive by-products, for  example, are 

valuable for other uses and may be temporarily stored in sealed containers on 

s i t e  for l a t e r  use. Other liquid and solid chemical wastes are treated and 

diluted for release, burial on s i t e ,  or packaged and  shipped elsewhere (71).  

Some environmental problems may be mi tigated by proper 1 icensing and regulation 

by ei ther  s t a t e  or federal government. 

Uranium enrichment plants would be regulated by the Department of Natural 

Resources under the Uti l i ty  Siting Act, and by the Department of Health and 

Environmental Sciences under the Radiation Control Act. Although the location 

of b o t h  the enrichment plant and i t s  coal-fired power plant would be covered 

under the Uti l i ty  Siting Act, i t  i s  n o t  clear whether the two would  be considered 

together or separately. There are no regulations under the Uti l i ty  Siting Act 

pertaining specifically to  enrichment plants, b u t  there could be. The Radiation 

Control Act could control any radioactive pollution from the plant as well as 

waste disposal and occupational hazards i f  Montana were an "agreement s ta te ."  

Montana has not gained th is  s tatus .  Until i t  does, the Atomic Energy Commission 

has the main regulatory powers with the s t a t e  Department of Health of maintaining 

a "watchdog" function over the A E C .  The Nestern Interstate  Nuclear Board has 

contacted the s ta te  of Montana over possible assumption of federal regulation by 

becoming an "agreement s t a t e . "  
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THE ENERGY. OUTLOOK 

SUMMARY OF NATIONAL PROJECTIONS 

Energy demand p r o j e c t i o n s  a r e  a v a i l a b l e  which g i v e  an approx ima t ion  o f  

f u t u r e  energy o p t i o n s  i n  t h e  U n i t e d  S t a t e s .  The p r o j e c t i o n s  used i n  t h i s  p a r t  

o f  t h e  s t u d y  a r e  t h e  f e d e r a l  P r o j e c t  Independence Repor t ,  a  s o - c a l l e d  b l u e p r i n t  

by t h e  Federal  Energy A d m i n i s t r a t i o n ;  t h e  Department o f  I n t e r i o r ' s  U n i t e d  S t a t e s  

Energy Through t h e  Year 2000, used i n  t h e  N o r t h e r n  Grea t  P l a i n s  Resource Program 

(IVGPRP) ; and t h e  Ford F o u n d a t i o n ' s  Energy Pol i c y  P r o j e c t  s c e n a r i o s .  The t h r e e  

assessments o f  t h e  f u t u r e  a t t e m p t  t o  show what e f f e c t  energy p o l i c i e s  w i l l  have 

on energy demand and supp ly .  They r e p r e s e n t  t h e  most up - to -da te  t h i n k i n g  i n  

t h e  v e r y  i n e x a c t  s c i e n c e  o f  p r e d i c t i n g  t h e  f u t u r e .  Whi le  t h e y  may be i n a c c u r a t e ,  

t h e y  a r e  t h e  b e s t  t o o l s  a v a i l a b l e .  U n c e r t a i n t i e s  h i n g i n g  on t h e  p o s s i b l e  i n -  

a c c u r a c i e s  o f  t h e  p r o j e c t i o n s  a r e  smal l  i n  compar ison t o  t h e  problems c e r t a i n  

t o  o c c u r  i n  t h e  absence o f  s t a t e  and n a t i o n a l  energy p o l i c y ,  wh ich i s  v e r y  

dependent on governmental  a c t i o n  today .  

P r o j e c t  Independence Repor t  

P r o j e c t  Independence began i n  14arch, 1974 t o  e v a l u a t e  t h e  n a t i o n ' s  energy 

problems and t o  p r o v i d e  a  framework f o r  f u t u r e  energy p o l i c y .  Energy indepen- 

dence o r  s e l f - s u f f i c i e n c y  was d e c l a r e d  f e d e r a l  p o l i c y  by then-Pres iden t  R i c h a r d  

Nixon,  d u r i n g  t h e  Arab o i l  e x p o r t  embargo. The document deve loped by  t h e  Federal  

Energy A d m i n i s t r a t i o n  (FEA) does n o t  make s p e c i f i c  recommendat ions- - ra ther  i t  

o f f e r s  a1 t e r n a t i v e s  t o  1  essen U .S.  dependence on i m p o r t e d  o i l  . S p e c i f i c  recom- 

mendat ions w r e  made by P r e s i d e n t  Gera ld  Ford i n  e a r l y  1975. F i r s t ,  i t  

g i v e s  a  bus iness-as-usua l  case o r  t h e  energy s i t u a t i o n  t h e  n a t i o n  would  have w i t h -  

o u t  m a j o r  p o l i c y  changes. A l t e r n a t i v e  energy s t r a t e g i e s  a r e  o f f e r e d  t o  a c c e l e r a t e  



growth i n  domest ic  supply ,  encourage energy c o n s e r v a t i o n  and demand management, 

and p r o v i d e  emergency programs t o  m i t i g a t e  v u l n e r a b i l i t y  of t h e  n a t i o n  i n  t h e  
C 

even t  o f  renewed c u t o f f s .  It analyzes t h e  s t r e n g t h s  and weaknesses of v a r i o u s  

energy a l t e r n a t i v e s  i n  meet ing t h e  g o a l .  A lso  i t  develops t h e  p o l i c y  needed 

t o  ach ieve  t h e  env i ronmenta l  and economic impact  r e s u l t s  o f  t h e  a l t e r n a t i v e  

s t r a t e g i e s .  For  summary of t h e  document, see Appendix D, P r o j e c t  Independence 

Execu t i ve  Summary, prepared by t h e  FEA. 

The b u s i  ness-as-usual case g i  ves t h r e e  f u t u r e  energy demand p r o  j e c t i  ons 

based on impor ted  o i l  p r i c e s  o f  $4, $7, and $1 1  a  b a r r e l  i n  t h e  w o r l d  market  

(38,24). The d i f f e r e n c e s  i n  p r o j e c t e d  demand h inge  on t h e  e f f e c t  energy p r i c e s  

have on demand--the r e s u l t  o f  p r i c e  e l a s t i c i t y .  Energy demand a t  $4 b a r r e l  f o r  

impor ted  o i l  i s  p r o j e c t e d  t o  grow a t  3.8 p e r c e n t  pe r  year ,  much l e s s  than  t h e  

4  t o  5  p e r c e n t  average annual energy growth exper ienced th rough  t h e  1960s (38,26). 

Tab le  32 below shows p r o j e c t e d  energy demand i n  1985 pegged t o  v a r i o u s  impor ted 

o i l  p r i c e s :  

TABLE 32 

P r o j e c t  Independence Energy Demand, Base Case--1985 

P r i c e  o f  impor ts  T o t a l  Demand 
1972 1985 e s t i m a t e d  

( A c t u a l  ) Quads* % Growth 
72.1 118.3 3.8 

*Quads = Q u a d r i l l  i o n  BTUs o r  1.0 x  1015 BTUs o r  1,000,000,000,000,000 BTUs 

Source: P r o j e c t  Independence Report ,  FEA, November 1974 

The assumptions used i n  t h e  business-as-usual  case a r e  t h a t  U n i t e d  S t a t e s  popula-  

t i o n  w i l l  grow .96 percen t  a n n u a l l y  and t h e  Gross N a t i o n a l  Product  w i l l  grow 

a t  3.5 p e r c e n t  a n n u a l l y  between 1973 and 1985. Other  key assumptions about 

f u t u r e  federa l  energy p o l i c i e s  i n  a  bus iness as usual  case were: 



1.  R e g u l a t i o n  o f  n a t u r a l  gas p r i c e s  wou ld  n o t  d i s c o u r a g e  p r o d u c t i o n  wh ich  

wou ld  o t h e r w i s e  be e c o n o m i c a l l y  j u s t i f i e d ;  o r  d e r e g u l a t i o n  o f  n a t u r a l  gas p r i c e s  

occu rs .  

2.  Energy s i t i n g  and p r i c e  c o n t r o l s  w i l l  be removed by  t h e  end o f  1975. 

C u r r e n t  Clean P i r  A c t  w i l l  be m o d i f i e d  t o  a l l o w  use o f  p o l l u t i u g  f u e l s .  

3 .  C u r r e n t  t a x  laws on d e p l e t i o n  a l lovrances,  p r o f i t s ,  and t h e  1  i ke w i l l  

remain  unchanged. 

4. N a t u r a l  gas i m p o r t s  f r o m  Canada w i l l  be a v a i l a b l e  a t  $1.23 p e r  thousand 

c u b i c  f e e t  up t o  2.1 t r i l l i o n  c u b i c  f e e t  a n n u a l l y ;  l i q u e f i e d  n a t u r a l  gas i m p o r t s  

w i l l  be a v a i l a b l e  a t  $2.00 p e r  m c f .  

5 .  The Trans-A laskan P i p e l i n e  w i l l  be comple ted on schedu le .  

6. Flo m a j o r  P a c i f i c ,  A t l a ~ t i c  o r  G u l f  o f  A laska  o f f - t h e - C o n t i n e n t a l  -She l f  

o i l  l e a s i n g  i s  s l a t e d  (38,25-26). 

Some o f  t hese  assumpt ions  a r e  v e r y  hope fu l .  For  example, t h a t  Can?dian 

n a t u r a l  gas i m p o r t s  even w i l l  be a v a i  1  a b l e ,  1  e t  a l o n e  a t  a  $1.20 p e r  mcf? The 

p r o d u c t i o n  schedu le  o f  t h e  Trans-.Alaskan P i p e l i n e  may we1 1  s u f f e r  more d e l a y s  

wh ich  c o u l d  a l t e r  t h e  1985 energy  p i c t u r e .  

Supp ly  f o r  t h i s  p r o j e c t e d  demand would  v a r y  a c c o r d i q q  t o  t h e  i m p o r t e d  o i l  

p r i c e s  and c o n v e r s i o n  techn iques  used.  Pe t ro leum p r o d u c t i o n  would remain  t h e  

same o r  d e c l  i ~ e  between 1974 and 1977. A t  $7 a  b a r r e l  w o r l d  o i l  p r i c e s  i n  1985, 

p r o d u c t i o n  w i l l  r i s e  s l i g h t l y  due t o  i n c r e a s e d  p r o d u c t i o n  f r o m  A laska  and Ou te r  

C o n t i n e n t a l  S h e l f  (OCS) p r o d u c t i o n  (38,29) .  P r o d u c t i o n  i n  t h e  c o n t i n e n t a l  U n i t e d  

S t a t e s  w i l l  d e c l i n e  by  a p p r o x i ~ a t e l y  h a l f ,  h u t  t h e  d e f i c i t  wou ld  be o f f s e t  by  

i n c r e a s e d  p r o d u c t i o n  f rom A laska  f r o m  t h e  OCS (38 ,29 ) .  A t  $11 w o r l d  o i l  p r i c e s  

p r o d u c t i o n  wou ld  i n c r e a s e  g r e a t l y  beyond $7 p r i c e  p r o j e c t i o n s  f r o m  t h e  use o f  

expens ive  secondary and t e r t i a r y  r e c o v e r y  techn iques  i n  t h e  c o n t i n e n t a l  U.S. (38 ,29) .  

Coal p r o d u c t i o n  would i n c r e a s e  s i g n i f i c a n t l y  h u t  wou ld  be l i m i t e d  by  l a c k  o f  

" n c f :  thousand c u b i c  f e e t .  



m a r k e t s .  Lse  o f  c o a l  f o r  s y n t P l e t i c  o i l  and gas ( b y  c o a l  g a s i f i c a t i o n  and l i q u e -  

f a c t i o n )  w o u l d  i n c r e a s e  t u t  w o u l d  n o t  a f f e c t  n a t i o n a l  s u p p l i e s  o f  t h e  c o m m o d i t i e s  

s i g n i f i c a n t l y  ( 3 2 , 3 9 ) .  These advanced  s y n t h e t i c  f u e l s  t echno1  o g i e s  b a r e l y  w o u l d  

be econo r r i ca l  a t  511 a t ; a r r e l  w o r l d  o i l  p r i c e s  i n  t h i s  s ce r , a r i c ,  a r d  b y  1985 t h e i r  

c c n t r i  b g t i c ?  'i!91JId y e t  be 5;-a1 1  . 
' ; a t l ~ r a l  gas p r o d u c t i o n  i n c r e 3 s e s  3 r e  l i r i t e d  i n  t h i s  s c e n a r i o  and c o n t i n u e d  

p r i c e  r e ~ u l a t i o n  c o u l d  r ~ s l ~ l  t i r~ s i g n i f i c a n t  d e c l  i n e i .  ' : u c l e a r  power  s lou ld  be 

e r p e c t e ?  tc ,  grCii/ f r o r  4 . 5  t o  33 p e r c e n t  o f  t o t a l  e l e c t r i c a l  power  ? e n e r a t i o n ,  

l i r i t i i g  5 ~ 7 ~  ~ a r k e t s  f o r  c o a l  (32 ,3 r ) ) .  : luch o f  t h e  o i l  t h a t  w o g l d  be needed i n  

15ZS l ~ n d e r  b u s i n e s s - a s - u s u a l  p r o j e c t i o n  w ~ u l  d  be i r p o r t e d .  Tk,ere wou ld  be r o r e  

o i l  i ~ j c r t e d  c t  5 7  t h 2 n  51 1  p r i c e s  because  e n e r g y  " rand  v ~ o u l r l  be l e s s  a t  S l l  

p r i c e s  and i r p o r t e d  o i l  c ~ u l d  be r e p l a c e d  by  d o m e s t i c  scur -ces .  

The f i r s t  o f  t i l e  a1 t e r n a t i v e  e n e r q y  sup91 y  s t r a t e g i e s  q i v e n  i s  t h e  c n e  w h i c h  

~ ~ o u l d  a c c ~ i ~ r s t e  7 r r ~ w t h  i n  I,.:. sne r r~ : /  s u ~ ~ l y  t~ n ~ p t  t ' i e  derr,and. The m a i n  

l i f f c r ~ n c s s  tet;.ieen t ' j i i n ~ z s - 3 s - u s ~ a 1  and a c c e l e r a t e d  S I J D ~ ~ ~  a rE  i n  t h e  p r o p o s e d  

s u p p l y  i L ' J f C F . 5 .  F e d e r a l  P~J: i c i c s  t o  l e a s e  t h e  F . t l a n t i c  and r eopen  t h e  P a c i f i c  '3CS 

r ~ i  1  f i e 1  t i  ?nr! t a ~  t i i e  ' a a l ~ y ' s  Ce t ro leur r .  5 e s e r v e ~  !. lould i n c r e a s e  d o r ~ e s t i c  o i l  

o r o d u c t ' r ~ n  i r a i * i t i c a l l y .  P F t r r ~ l e l ~ r l  p r o d u c t i ~ n  a t .  5 7  p r i c e s  b y  1385 c o u l d  r i s e  b y  

4 ;  ~ e r c ~ - ~ t ,  ir;? : ; r?cC,ic?l? y  I j r j l ~ t l e  a t  51 1  p r i ~ e s  a1 t h o u ? h  l e i s  w o u l d  be needed t o  

- , c n i e / e  z e r 5  :--2ri7cr ( ; ? , C 7 , .  S I ? ~ P  3;1 r ) r ~ T j l ~ c t i ~ ) n  !.lrJlJl d c o n t r i  b u t ?  t o  t h e  

n i t is . . :  s i  l s l ~ c c l j  il tk!r,uqt~ 51 1  p r i c e s  PICJU~'!  t,e n e ~ l d e d  f o r  ~ c o n o r ; i c  v i a b i l  i t y  

r .  3 , .  i e r : s ; ~  ; ~ t e r , t i ? l  t r l , / i  r r ~ r , r - . cn ta l  ?fit ! . ,a ter  c , I J ~ ~ ?  y  prr j t , lerrs wr,uld have  t o  

LC: r~ i e r c ~ - - e .  L c c e I  e r i t i  rr; s / n t , i , e t i c  f u e l  orodgcl ; ! rr ,  k:o~;ld r e q ~ i r e  h : ~ p a z s i l ~ j  

i r - r ~ c r t a r ~ ' .  r e s k t r c r .  5 t e p 5  en.' t c f l ~ s  - 3 1  j i e1 . l  ~~ r~e rcn r , r - ; i c  o r  i r - p r a c t i c a l  t e c h n o l o q y  

t j  133, ,,nier,s rri /er r , : -er , t  ? r i c e  s1~c:lcrt.s z r e  i r l z t i  t l ~ t c ?  1 ; ? , 5 r ) ) .  ' > c c e l e r a t i n q  

d o r C e s t i c  5 r .w~  , , I s r :< lJ r t i r J r  c c ~ ~ l ?  5. r e s t r a i r , c <  t , j  k e /  prot, l  errs, j c c c r d i n q  t c  t h e  

F E i  : 



I n  t he  shor t - te rm,  many shor tages o f  m a t e r i a l s ,  equipment and l a b o r  
w i l l  p e r s i s t .  

By 1985, however, most c r i t i c a l  shor tages w i l l  be overcome s u f f i c i e n t l y  
t o  meet t he  requi rements  o f  t he  Acce le ra ted  Supply scenar io .  

A v a i l a b i l i t y  o f  d r i l l i n g  r i g s  and f i x e d  and mob i le  p l a t f o rms  w i l l  be a  
major  c o n s t r a i n t  i n  reach ing  p r o j e c t e d  o i l  l e v e l s .  

F i n a n c i a l  and r e g u l a t o r y  problems i n  t h e  u t i l i t y  and r a i l r o a d  indus-  
t r i e s  cou ld  hamper t h e i r  a b i l i t y  t o  purchase needed f a c i l i t i e s  and 
equipment (38,50). 

Water a v a i l a b i l i t y  would be a  problem i n  se l ec ted  reg ions  by 1985 under an 

acce le ra ted  supp ly  s t r a t e g y  (38,50). 

The FEA l i s t s  some impor tan t  drawbacks o f  t he  acce le ra ted  supply  scenar io .  

It would: 

1.  Adverse ly  a f f e c t  env i r onmen ta l l y  c l e a n  areas.  

2. Requi re  massive r e g i o n a l  development i n  areas which may n o t  b e n e f i t  

f rom o r  need inc reased  supply .  

3 .  Gamble on as y e t  unproven reserves  o f  o i l  and gas. 

4. Be cons t ra i ned  by key m a t e r i a l s  and equipment shortages (38,50). 

These problems would reduce t h e  b e n e f i t s  o f  any massive a c c e l e r a t i o n  o f  t h e  

Un i t ed  S ta tes  energy supp ly  between now and 1985. 

The FEA document o f f e r s  an energy conseavat ion scenar io  i n  which c u r r e n t  

doniestic o!'l d e f i c i t s  a re  e l i m i n a t e d  by decreas ing  demand r a t h e r  than i n -  

c r e a s i r y  supp ly .  They es t imate  t h a t  demand c o u l d  be reduced t o  about a  2.0 pe rcen t  

p e r  yea r  growth between 1972 and 1985 (38,52). Enerqy demand f i r s t  would he curbed 

by increased p r i c e s  b u t  ach iev i ng  f u r t h e r  r e d u c t i o n s  would r e q u i r e  new energy 

conserv ing  s tandards on products  and b u i l d i n g s  o r  subs id i es  and t a x  i n c e n t i v e s .  

Major  a c t i o n s  cou ld  i n c l u d e  s tandards f o r  e f f i c i e n t  new cars ,  i n c e n t i v e s  t o  

reduce t o t a l  m i l e s  t r a v e l e d ,  t o  improve hea t  e f f i c i e n c y  i n  e x i s t i n g  homes and 

o f f i c e s ,  and minimum i n s u l a t i o n  standards f o r  ne\; hores and o f f i c e s .  I t  i s  

es t imated  t h a t  such conserva t ion  e f f o r t s  cou ld  reduce pet ro leum demand by 12 percen t  



by 1985 (38,54). E l e c t r i c a l  demand c o u l d  be reduced 10 p e r c e n t  from t h e  base, 

and a c c e l e r a t e d  supp ly  s c e n a r i o s  (38,54). Demand management c o u l d  reduce depen- C 

dence on l i m i t e d  o i l  and gas s u p p l i e s  even f u r t h e r  by s w i t c h i n g  from p e t r o l e u m  

and n a t u r a l  gas consumpt ion t o  c o a l  o r  c o a l - f i r e d  e l e c t r i c  power. Env i ronmenta l  

problems and i n a b i l i t y  o f  t h e  e l e c t r i c  u t i l i t y  i n d u s t r y  t o  f i nance  massive 

i n c r e a s e  i n  demand c o u l d  l i m i t  t h e  s h i f t  away f r o m  o i l  and gas (38,55).  A lso ,  

an e a r l y  ( b e f o r e  1985) s h i f t  t o  heavy domest ic  o i l  and gas use would  have t o  be 

weighted a g a i n s t  t h e  n e c e s s i t y  o f  i n c r e a s i n g  c o a l  use f o r  1  i g u e f a c t i o n  and 

g a s i f i c a t i o n  i n  t h e  post-1985 p e r i o d  t o  t a k e  up d e f i c i t s  i n  domest ic  o i l  and 

gas p r o d u c t i o n  (38,55). 

The f e d e r a l  program f o r  emergencies would c o n s i s t  o f  standby c o n s e r v a t i o n  

programs and expanded o i  1  s t o r a g e .  Standby c o n s e r v a t i o n  would be i n i t i a t e d  

w i t h i n  60 t o  90 days o f  any f u t u r e  embargo and c o u l d  c u t  consumpt ion s i g n i f i c a n t l y  

(38,56). Assoc ia ted  c o n s e r v a t i o n  programs would i n v o l v e  a lmos t  no c o s t  when n o t  

needed and would r e q u i r e  r e l a t i v e l y  sma l l  a d m i n i s t r a t i v e  and economic expendi -  

t u r e  when implemented (38,56). The m a j o r  component o f  t h e  emergency program would 

be s t o r a g e  o f  s u f f i c i e n t  o i l  t o  r e p l a c e  i m p o r t s  t h a t  were c u t  o f f .  S torage would 

r e q u i r e  $6.2 b i l l i o n  o v e r  10 y e a r s  (38,59). The U n i t e d  S t a t e s '  p a r t i c i p a t i o n  i n  

t h e  I n t e r n a t i o n a l  Energy Program ( IEP)  would reduce t h e  l i k e l i h o o d  o f  a  d i s r u p -  

t i o n  i n  i m p o r t s .  It i n c l u d e s  a  f o r m u l a  f o r  i n t e r n a t i o n a l  a l l o c a t i o n  o f  o i l  

supp l  i e s  t o  a v o i d  e x c e s s i v e  b i d d i n g  and d i v i s i v e  scramble f o r  a v a i l a b l e  o i l  (38,62). 

I f  t h e  U n i t e d  S t a t e s  were t o  ach ieve  t h e  l o w  i m p o r t  l e v e l s  wh ich a r e  p o s s i b l e  a t  

h i g h  o i l  p r i c e s ,  and pursue a g g r e s s i v e  s t r a t e g i e s  o f  a c c e l e r a t i n g  s u p p l y  and 

c o n s e r v a t i o n ,  t h e  IEP s t i l l  woul'd a c t  a g a i n s t  o i l  s u p p l y  d i s r u p t i o n  b u t  i t s  im- 

p o r t a n c e  t o  t h e  U n i t e d  S t a t e s  would  be d i m i n i s h e d  (38,62). 

The imp lementa t ion  o f  any o f  these  s t r a t e g i e s ,  o r  a  comb ina t ion  o f  any, 

would g r e a t l y  a f f e c t  domest ic  energy s u p p l y  and demand by 1985. The n e t  impacts  



a r e  suniniarized i n  Tab le  33 be low f o r  t h e  cases o f  $7 and $11 o i l  p r i c e s .  

The FEA document makes s e v e r a l  c o n c l u s i o n s  about  t h e  economic v u l n e r a b i l i t y  

o f  t h e  U n i t e d  S t a t e s  i n  any o f  t h e  s t r a t e g i e s :  

1 .  A t  $11 a  b a r r e l  o i  1  , t h e  i m p o r t  prob lem would n o t  be ve ry  s e r i o u s ,  and 

an a c c e l e r a t e d  supp ly  program c o u l d  e l i m i n a t e  i m p o r t s  e n t i r e l y .  

2 .  Even a t  $7 o i l ,  s u p p l y  and c o n s e r v a t i o n  measures can b r i n g  i m p o r t s  down 

t o  pre-1974 l e v e l  s .  

3. E s p e c i a l l y  a t  $7, t h e  s t r a t e g i e s  c o u l d  produce a l a r g e  r e d u c t i o n  i n  U.S. 

demand f o r  w o r l d  pe t ro leum wh ich  c o u l d  be expected t o  reduce w o r l d  o i  1  p r i c e s  (38,35).  

TABLE 33 

U.S. Energy Supply,  Demand and Impor ts  i n  1985 
( P r o j e c t  Independence) 

A t  $7 World O i l  P r i c e s  

U.S. Domes t i c 
Energy 
Demand 

Energy - 

Supply 
Impor ts *  

O i  1 N a t u r a l  Gas 

Base Case w/ and w/o 109.1 84.2 12.4 
Emergency Programs 

Accel  e r a t e d  Supply 109.6 92.6 8 .5  0  
Conserva t ion  99.2 79.6 9 .8  0  
A c c e l e r a t e d  Supply p l u s  

Conserva t ion  99.7 88.5 5.6 0  

A t  $1 1  World O i l  P r i c e s  

Base Case w/ and w/o 102.9 96.3 
Emergency Programs 

A c c e l e r a t e d  Supply 104.2 104.2 
Conserva t ion  94.2 91.8 
A c c e l e r a t e d  Supply p l u s  

Conserva t ion  96.3 96.3 

*1 MMBI'D equa ls  2  quads 
*1 TCF N a t u r a l  Gas equa ls  1  quad 
**1 quad equa ls  1015 BTUs 

r o r l r c ~ :  P r o j e c t  I n l e n d e n c e  - . . - - - -- - Repor t ,  Federa l  Fnerqy A d m i n i s t r a t i o n ,  Novamher, 1974. 



Nor thern  Great  P l a i n s  Resource Proqram 

The Nor the rn  Great  P l a i n s  Resource Program (IVGPRP) d i d  n o t  generate  i t s  

own energy p r o j e c t i o n s ,  b u t  r e l i e d  on a  Department o f  I n t e r i o r  r e p o r t ,  U n i t e d  

S t a t e s  Enerqy Through t h e  Year 2000, w r i t t e n  by Wa l te r  B. Dupree, J r .  and James 

A. West, i n  1972 (1 ,111-2). The NGPRP, a  c o o p e r a t i v e  program between wes te rn  

s t a t e s  and t h e  Department of  I n t e r i o r  and t h e  Environmental  P r o t e c t i o n  Agency, 

has b e s t  assessed t h e  impacts  o f  f u t u r e  coa l  p r o d u c t i o n  and energy convers ion  

i n  t h e  Nor the rn  Great  P l a i n s .  The p r o j e c t i o n s  e s t a b l i s h e d  by t h e  I n t e r i o r  

r e p o r t  a r e  t y p i c a l  of  e a r l i e r  energy p r o j e c t i o n s ,  i n  t h e i r  o p t i m i s t i c  

assumpt ions about  growth o f  t h e  Gross N a t i o n a l  P r o d u c t - - g e n e r a l l y  they  see h i g h  

r a t e s  o f  energy growth.  

The Department o f  I n t e r i o r ' s  p r o j e c t i o n  o f  energy consumption e s t a b l  i shed 

a 3.7 p e r c e n t  average annual growth f o r  energy f r o m  1971 through 1985 (75,20). 

(See Tab le  34.)  I n  1980, i t  p r e d i c t s  an annual energy consumption of  96 quad- 

r i l l i o n  BTUs and by 1985, 116.8 q u a d r i l l i o n  BTUs (75,20). It assumes t h e  Gross 

N a t i o n a l  Product  t o  grow a t  4.3 p e r c e n t  a n n l ~ a l l y  between 1972 and 1980 and 4 .0  

p e r c e n t  t h e r e a f t e r  (75,17). (There was no r e a l  growth i n  t h e  economy d u r i n g  

1974 b u t  fo recas ts  i n d i c a t e  s low r e c o v e r y  t o  r a t e s  s i m i l a r  t o  t h e  I n t e r i o r  

assumptions. ) N a t i o n a l l y ,  p o p u l a t i o n  would grow a t  1  p e r c e n t  a  y e a r  ( c u r r e n t  

p o p u l a t i o n  growth i s  e s t i m a t e d  a t  0.7 p e r c e n t  a  y e a r  (75,19). Supply l i m i t a t i o n s  

were taken  i n t o  account  e x p l i c i t l y .  The r e p o r t  s t a t e s  t h a t  i t  i s  a  consumption 

f o r e c a s t ,  n o t  an energy demand f o r e c a s t .  No energy c o n s e r v a t i o n  p o l i c i e s  were 

taken  i n t o  account  ( 7 5 , l ) .  

U n t i l  1980, t h e  e x t r a  s u p p l i e s  needed t o  f u l f i l l  t h i s  would come from 

inc reased  o i l  i m p o r t s  o r  f rom domest ic conven t iona l  sources t h a t  may become 

a v a i l a b l e  th rough  d i s c o v e r y  of  new r e s e r v e s .  The share o f  e a c h , o f  these  sources 



(o i  1  , gas,  coal and nuclear )  would be dependent on governmental pol i c i  es  , 

environmental cons t r a in t s  and economic condi t ions  during the  period (75,11) . 
Beyond 1980 supplemental suppl ies  a l s o  could cqme from s h a l e  o i l ,  coal 1  ique- 

f ac t ion  and t a r  sands ( 7 5 , l l ) .  Their  cont r ibut ion  a l s o  would be dependent on 

commercial development of new technologies .  Nuclear power i s  t o  expand f i v e  

times i t s  1973 production leve l  by 2000 (75 ,I1 ) . The only o the r  domestic 

energy source expected t o  make s i g n i f i c a n t  new con t r ibu t ions  i s  c o a l .  I t s  

production i s  expected t o  double in the  next t h r e e  decades. Domestic supp l i e s  

of petroleum and natural  gas genera l ly  a r e  expected t o  he 1 imi t e d ,  with t o t a l  

o i l  production expected t o  dec l ine  and na tura l  gas production t o  s t a b i l i z e  

( 7 5 , l l ) .  

TABLE 34 

N G P R P  Projected Energy Growth 

1980 1985 - % Growth (average annual 
cbmpounded) 

Energy Consumption* 96.0 116.8 3.7 

Gross National Product** 11 02 1343 4 .3  (before  1980) 
4 .0  a f t e r  

Population*** 229.4 243.3 1 

*quadri 11  ion BTUs 

**bi l l ions  of 1958 d o l l a r s  

Source: 11,s. EnergThr.o.ucjh t h e  Year 2000, Dupree and West, Department of  
I n t e r i o r ,  1972. 

Energy Policy Pro jec t  of t he  Ford Foundation 

The Energy Policy P r o j e c t ,  a  $4 mill  ion two-year study financed by t h e  Ford 

Foundation i s  t he  most complete p r iva t e  energy study ever  undertaken. The 



project  provides three  major energy demand projections:  scenarios based on 
I 

~ ' i s t o r i c a l  Growth, Technical Fix and Zero Energy Growth ( Z E G )  . Historical I 

Growth i s  largely  a projection of energy demand based on past t rends and 

pol ic ies .  The Technical Fix scenario i s  energy growth t ha t  could be expected 

with present energy pr ices  and spec i f i c  energy conservation pol i c i e s  . The 

th i rd  projection,  Z E G ,  i s  what could be achieved with an ambitious national 

e f f o r t  of energy conservation. The Z E G  scenario assumes per capi ta  energy 

consumption will increase by about 10 percent between 1975 and 1985, then 

level off  (75, 16) .  The conservation programs would be phased in throughout 

the fo l l  owing decades, without causing major disruptions in the energy eco1ion;y. 

E~e rgy  consumption would grow a f t e r  1985 a t  the  same r a t e  as population thus 

achieving Zero Energy Growth r e l a t i ve  t o  population (75,16). Zero Energy 

Growth would nct  mean no economic growth; i t  would allow f o r  sustained economic 

growth. 

The Historical  Growth scenario would require t h a t  the energy trends of 

the 1950s and 1960s rees tabl ish  themselves and remain beyond the year 2000. 

I t  provides f o r  an average annual r a t e  of energy growth of 3.4 percent (75,20). 

For the s i tua t ion  actual ly  t o  occur, o i l  prices would have t o  drop t o  $7 t o  $8 

per barrel and other energy prices remain s t ab l e  (75,27). Electr ical  power 

prices would have t o  s t a r t  dropping again,  a trend t h a t  generally ceased in 

1968 (75,27).  

In the Historical  Growth scenario,  there  would be energy by the year 2000 

t o  heat and a i r  condition every household in the nation (75,20). Energy a l so  

would be abundant enough t o  run a water heater ,  cooking stove,  f reezer ,  dish- 

washer, a large f ro s t - f r e e  f reezer  in every household (75,21).  Approximately a 

th i rd  of homes would be a l l  e l e c t r i c  (75,21).  There could be 138 mill ion large  

powerful ca r s ,  or  be t t e r  than a car  f o r  every two people. In 1970 there were 



2.3 peop le  p e r  c a r  (75,21).  The average f u e l  e f f i c i e n c y  o f  au tomob i les  under 

t h i s  s c e n a r i o  would be abou t  11.4 m i l e s  p e r  g a l l o n  compared t o  1970 's  average 

o f  13.6 mpg (75,21) . By 2000, each person would consume two t imes  t h e  energy 

consumed i n d i v i d u a l l y  i n  1973 (75,23). 

A c c e l e r a t e d  development o f  a l l  energy sources would be necessary  t o  p r o -  

v i d e  t h e  energy needed i n  t h e  s c e n a r i o .  There would have t o  be s u b s t a n t i a l  

g rowth i n  t h e  n u c l e a r  and coa l  i n d u s t r i e s  (75,26).  A l s o  r e q u i r e d  would  be t h e  

d i s c o v e r y  and p r o d u c t i o n  o f  marg ina l - -and  c o s t l y - - e n e r g y  s u p p l i e s .  H igh p r i c e s  

would cause a  dec l  i n e  i n  demand, so governmental p r i c e  c e i l  i n g s  and s u b s i d i e s  

would be needed t o  m a i n t a i n  t h e  3.4 p e r c e n t  annual growth r a t e  (75,28). S e l f -  

s u f f i c i e n c y ,  t h a t  i s  an absence o f  o i l  and gas i m p o r t s ,  i s  n o t  p o s s i b l e  by 

1985 i n  t h i s  s c e n a r i o  (75,32).  S e l f - s u f f i c i e n c y  would r e q u i r e  r a p i d  expans ion 

o f  n u c l e a r  power, now l i m i t e d  by uran ium enr ichment  c a p a c i t y  and shor tage  of  

s k i  11 ed l a b o r .  Coal a1 so would p l a y  a  v e r y  i m p o r t a n t  r o l e .  The i n e f f i c i e n c y  

o f  c o n v e r t i n g  raw energy t o  u s a b l e  forms becomes i n c r e a s i n g l y  i m p o r t a n t  i n  

t h e  s c e n a r i o  o f  c o n t i n u e d  growth (75,32).  

Growth i n  energy consumpt ion by i n d i v i d u a l s  and i n d u s t r y  i n  any s c e n a r i o  

would r e q u i r e  an even h i g h e r  percentage growth i n  f u e l  p r o d u c t i o n  because of 

p r o d u c t i o n  l o s s e s  (75,33).  The l o s s e s  would grow 1  a r g e r  as n a t u r a l  o i l  and gas 

were rep1 aced by s y n t h e t i c  f u e l  s  and e l e c t r i c  power--both suppor ted by i n e f f i c i e n t  

c o n v e r s i o n  processes.  As m a r g i n a l  f u e l  sources came i n t o  p l a y ,  h i g h e r  and 

h i g h e r  e n e r g i e s  would be r e q u i r e d  t o  e x t r a c t  f u e l  f rom t h e  ground, t o  b u i l d  

t h e  p l a n t s  t o  c o n v e r t  i t  t o  usab le  form, and t o  p r o v i d e  t h e  w a t e r  supp ly  and 

o t h e r  r e q u i r e d  suppor t  f a c i l i t i e s  (75,33).  The n e t  energy a v a i l a b l e  t o  consumers 

w - i l l  be reduced. (See A ~ p e n d i x  C f o r  an e x p l a n a t i o n  and a p p l i c a t i o n  o f  t h e  " n e t  

energy"  concept .  ) 

I n  t h e  Techn ica l  F i x  s c e n a r i o  t h e  same h i g h  energy s e r v i c e s  ( h e a t i n g ,  c o o l i n g ,  



number o f  c a r s )  wou ld  be o f f e r e d ,  b u t  t h e  n a t i o n  wou ld  adop t  s p e c i f i c  p o l  i c i e s  

( 
t o  decrease t h e  energy  needed t o  s u p p l y  t h e s e  s e r v i c e s  (75,46) .  Average annual  

r a t e  o f  g rowth  a p p r o x i m a t e l y  h a l f  t h e  r a t e  o f  t h e  H i s t o r i c a l  Srowth s c e n a r i o  

would be a1 1  owed, o r  average annual  g rowth  o f  1 .9  p e r c e n t  (75,46).  T h i s  g rowth  

r a t e  c o u l d  be ach ieved  e i t h e r  b y  s p e c i f i c  governmental  energy  c o n s e r v a t i o n  

p o l i c i e s  o r  t h r o u g h  g r e a t l y  i n c r e a s e d  enersy  p r i c e s .  The p r o j e c t  r e p o r t  s t a t e s :  

We b e l i e v e  t h a t  i f  t h e  n a t i o n  adopts  energy  c o n s e r v a t i o n  as a  g o a l ,  
and adopts  t h e  s e t  o f  p o l i c i e s  t h a t  we recommend, we can ach ieve  
t h e  l e v e l  o f  s a v i n g s  i n  t h e  T e c h n i c a l  F i x  s c e n a r i o ,  and by  so d o i n g  
a l l e v i a t e  concerns abou t  s u p p l y ,  env i ronmen t  and f o r e i g n  p o l i c y  
w i t h o u t  a p p r e c i a b l e  energy  p r i c e  i n c r e a s e s  (75,72) .  

The c o u n t r y  g a i n s  c o n s i d e r a b l e  f l  e x i  b i  1  i ty  i n  p u t t i n g  t o g e t h e r  a  combi n a t i o n  o f  

energy  s u p p l i e s  under  t h e  Techn ica l  F i x  (75,75) .  I t  i s  i m p o r t a n t  t o  emphasize 

t h a t  s u s t a i n i n g  even t h e  l o w  r a t e  o f  g rowth  i n  t h i s  s c e n a r i o  wou ld  r e q u i r e  

s u b s t a n t i a l  a d d i t i o n a l  energy  s u p p l i e s  and expans ion  o f  a  number o f  sources.  I t  

would  be p o s s i b l e ,  however, t o  f o r e g o  development o f  some m a j o r  energy  sources 

o r ,  a l t e r n a t e l y ,  t o  meet demand by  expand inq v a r i o u s  sources a t  abou t  h a l f  t h e  

r a t e  r e q u i r e d  i n  t h e  H i s t o r i c a l  Growth s c e n a r i o  (75,76).  

Zero Energy Growth i s  what  t h e  n a t i o n  c o u l d  ach ieve  w i t h  v i g o r o u s  energy  

c o n s e r v a t i o n  p o l i c i e s  and p r i c e s  s l i g h t l y  h i g h e r  t h a n  today .  I t  i s  p r e d i c t e d  

t h a t  ZEG, t h a t  i s  no f u r t h e r  i n c r e a s e s  i n  p e r  c a p i t a  energy  consumpt ion,  wou ld  

occu r  a f t e r  1985 (75,82).  Energy growth  wou ld  approx ima te  t h e  r a t e  seen i n  t h e  

Techn ica l  F i x  s c e n a r i o ,  b u t  a f t e r  1985 i t  wou ld  l e v e l ,  and i n c r e a s e  o n l y  w i t h  

p o p u l a t i o n  (75,82).  The move toward  ZEG wou ld  be done c a r e f u l l y  and o v e r  a  l o n g  

p e r i o d .  P o l i c i e s  wou ld  uncoup le  energy  and economic growth .  The economy would  

be changed somewhat, b u t  t h e  Gross N a t i o n a l  P r o d u c t  e s s e n t i a l l y  would be t h e  

same as i n  t h e  two o t h e r  s c e n a r i o s .  The p r o j e c t  r e p o r t  e x p l a i n s :  

I n  o u r  Zero Enerqy Growth (ZEG) f u t u r e  t h e r e  wou ld  be g r e a t e r  emphasis 
on s e r v i c e s - - e d u c a t i o n ,  hea l  t h  ca re ,  day ca re ,  c u l t u r a l  a c t i v i t i e s ,  
u rban  a m e n i t i e s  such as pa rks - -wh ich  g e n e r a l l y  r e q u i r e  much l e s s  energy  



per do1 1 a r  than heavy indust r ia l  a c t i v i t i e s  o r  primary metals processing, 
whose growth would be deemphasized. A1 though production of materials 
would be much greater  in 2000 than i t  i s  today, production of material 
"things" would be somewhat lower b y  2000 in Z E G  than in the Historical 
Growth or Technical - Fix scenarios.  This d o e s o t  mean t ha t  people would 
lack the valued material amenities of the higher energy growth scenarios. 
Rather, in - ZEG there would be a premium placed on durab i l i ty  and quali ty 
of consumer goods, so t ha t  production each year could be lower. Also, 
material s  subst i tu t ions  woul d be encouraged. As a prime example, throw- 
away cans and bot t les  would be discouraqed in favor of reusable containers 
(75,82).  

The energy supplies s t ra tegy fo r  Z E G  i s  not scaled down from supply schedules 

in other growth scenarios (75,105). A decision to  level off  energy consumption 

in a decade might stem in part  from a des i re  t o  avoid development problems t ha t  

cause very serious environmental problems, problems now commonly associated with 

expansion of nuclear power, development of offshore oi.1 production, o i l  shale and 

western coal s t r i p  mining (75,105). A 1  t e rna t ive  energy sources furnish a high 

percentaqe of Z E G  energy suppl ies .  Alternative sources would include so la r  power, 
, . 

wind, conversion of organic waste--energy sources which a re  both renewable and 

environmental ly  clean (75,106). In many cases ,  the a1 t e rna t ive  energy sources . . r  . C '  

are  now economically and technically avai lable .  

The Gross la t ional  Product and employment under a l l  three  scenarios would 

be largely  the same (75,90).  By 1985, the Gross Piational Product would be 

s l i g h t l y  l e s s  in the Technical Fix and Zero Energy Grcwth Scenarios than the 

Historical  Growth, b u t  employment would be s l i gh t l y  hiaher--reflect ing the move- 

nent toward a service-oriented economy (75,90).  (See Figure 2ct on p .  9 8 . )  

Corr~pari son of blational Energy Projections 

Three national energy scenarios propose meeting domestic energy demand without 

governmental conservation po l ic ies .  They are Cupree's and West's United States 

Energy .. - - Thro-u~h-the_Y_ear - 20C0 ( I n t e r i o r ) ;  the Enerqy Pol icy Pro jec t ' s  Historical 
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Growth scenario (Ford) and the  Federal Energy Administration ' s ( F E A )  Project 

Independence business-as-usual (EAU) case.  The project ions range from 2.7 

percent t o  3.8 percent average annual r a t e  of growtti. (See Table 35.)  Ford's 

h i s to r i ca l  growth and I n t e r i o r ' s  forecasted prowth e s s e n t i a l l y  a re  the same. 

The FEA took in to  account the  e l a s t i c i t y  of c i l  in response t o  pr ice  increases ;  

Ford determined t h a t  t o  achieve h i s to r i ca l  growth, o i l  pr ices  would have t o  be 

$7 t o  $8 a barrel (75,24) (1971 d o l l a r s ) .  The F E A  explains i t s  approach: 

"The FEA forecas t  of energy consumption in the  EAU [business-as-usual] case 

i s  very sens i t ive  t o  the assumed price f o r  world o i l .  As e f fec t ive  world 

o i l  prices drop, domestic demand wi l l  increase.  Conversely, world o i l  pr ices  

higher than $11 per barrel wil l  f u r t h e r  dampen d e ~ a n d  " (38,26).  However deniand 

reduction between a $4 price increase t o  the  $1 1 , i s  much g rea te r  than from $11 

u p  because consumers have only l imited freedorr, t o  s h i f t  t o  .other sources of f u e l .  

T A B L E  35 : 

Comparison of Forecasts of Enerqy Demand 

(Quadri 1 1  ion BTZs) 

Compound Annual 
76 Change Rate of Growth % 

1972 1985 1972-1 985 1972-1 985 

FEA ($11/BBL Import Pr ice)  72.1 102.9 43 2.7 
F E A  ($7/BBL Import Pr ice)  72.1 109.1 5 1 3.2 
I n t e r i o r  72.1 116.6 6 2 3.8 
Ford: Historical  Growth 72.1 116.1 6 0 3.7 

Source: Project  I n d e _ p e n d e n c ~ ~ e ~ o r t ,  -- .--- Federal Energy Administration -- 
7lovember 1 C174. 

Energy consumption by sec to r  a l s o  i s  l a rge ly  the  same between projec t ions .  

The FEA projectee to ta l  use in the  household and commercial sec tors  a t  9 percent 

lower than the  I n t e r i o r  fo recas t  p r i ~ a r i l y  because of a  decrease in o i l  consump- 

t ion  a t  higher pr ices .  ( A t  the  time of the I n t e r i o r  projec t ion ,  o i l  was s e l l i n g  



a t  $4. ) The o n l y  d i f f e r e n c e  between t h e  H i s t o r i c a l  Growth scenar io  and t h e  

o t h e r s  i s  i n  Fo rd ' s  i n d u s t r i a l  demands p i c t u r e  which shows a  decrease i n  energy 

used i n  t r a n s p o r t a t i o n .  (See Table  36.)  

TABLE 36 

S h i f t s  i n  Enerqy Demand by Sec to r  

(Quad r i  11 i o n  BTUs ) 

P 

1972 1985 Estim. H i s t o -  
Ac tua l  FEA $1 1/BBL FEA $7/BBL I n t e r i o r  r i c a l  

End-Use Sec to r  Q%d??% 'Quads % Quads % Quad % ' Quad % 

Household & 
Commercial 18.1 31 25.9 32 25.9 32 27.7 31 38.0 32 

I n d u s t r i a l  23.1 38 29.0 38 30.4 38 34.9 39 52.1 44.7 
T r a n s p o r t a t i o n  18.1 31 22.0 29 24.6 30 27.1 30 26.0 22.3 

To ta l -  Gross Fuel 72.1 102.9 109.1 116.6 116.1 
Consumption 

Source: P r o j e c t  Independence Report ,  FEA; U.S. Energy Through t h e  Year 2000, 
Department o f  I n t e r i o r ;  ---. A  Time t o  Choose, Fard Energy P o l i c y  P r o j e c t .  

The p r o j e c t i o n s  have- ve ry  d i f f e r e n t  p r o j e c t i o n s  o f  energy supply  among gas, 

o i  1  , nuc lea r  and h y d r o e l e c t r i c  energy sources. (See Tcbl  e 37 on p. 101 . ) The 

I n t e r i o r  es t i t xa te  r e l i e s  most h e a v i l y  on o i l  and t h e  l e a s t  f o r  coa l  f o r  o t h e r  

than  s y n t h e t i c  n a t u r a l  gas p roduc t i on  (74,40). The FEA es t imates  have t h e  most 

n e a r l y  equal mix among t h e  sources o f  f u e l  (38,46). Fo rd ' s  H i s t o r i c a l  

Growth scena r i o  uses t h r e e  d i f f e r e n t  supply  f o r e c a s t s :  domest ic o i l  and gas, 

h i g h  nuc lea r  and h i gh  i m p o r t  mixes, The d i f f e r e n c e s  among t he  t h r e e  a r e  

b a s i c a l  l y  i n  apport ionment o f  r e l i a n c e  on n u c l e a r  and o i l  f u e l s .  The h i g h  impo r t  

mix  has o i l  requ i rements  s i m i l a r  t o  t he  I n t e r i o r  f o r e c a s t .  Fo rd ' s  h i g h  nuc lea r  

mix  a l s o  i s  s i m i l a r  t o  t h e  I n t e r i o r  nuc lea r  p r o j e c t i o n .  



TABLE 37 

Fuel  Mix  f o r  Se lec ted  P r o j e c t i o n s  (1985) 

( %  o f  t o t a l  f u e l  r e q u i r e d )  
Hydro & 

S y n t h e t i c  Geo- 
Coal Gas O i l  No Gas Nuc lea r  thermal  T o t a l  (%)  

I n t e r i o r  18.4 1.7 43.7 24.3 10.0 3.7 100 
Ford:  H i s t .  Growth 

a. Domes. O i  1  & 
Gas 21.5 - 1.7 38.7 - 25.8 8.6  3.4 100 

b. H igh  Nuc lear  19.8 - 1.7 38.7 25.8 10.3  3 .4  100 
c .  H iqh  I m p o r t  17.3 0 .8  42.6 23.4 8 .6  3.4 100 

FEA (BAU) $ 7  20.5" - - 36.7 24.7 12.9 5.0 100 
$1 1  22.9" - - 34.7 24.6 12.5 5.1 100 

0 .0  - h i g h e s t  percentage o f  r e l i a n c e  among f o r e c a s t .  

* I n c l u d e s  min imal  s y n t h e t i c  gas and o i l  p r o d u c t i o n .  

C n l ~ r c e :  Pro . jec t  Independence Zepor t ,  FEA; - U.S. Energy Throuah --- t h e  Year 29011, 
Department o f  I n t e r i o r  and --- A Time t o  Choose, F o r d ' s  Energy P o l i c y  P r o j e c t ,  

The env i ronmenta l  impac t  o f  a c q u i r i n g  an energy supp ly  i s  l a r g e l y  agreed 

between Ford and t h e  FEA. To produce enough o i l  and gas, o f f s h o r e  and f r o n -  

t i e r  areas (A laska)  would  have t o  be opened f o r  development. Widespread 

development o f  wes te rn  coa l  would  be needed t o  supp ly  f u e l  requ i rements .  

S y n t h e t i c  p r o d u c t i o n  o f  gas and o i l  f rom c o a l ,  even though a  smal l  p o r t i o n  

o f  t h e  t o t a l  energy budget,  would r e q u i r e  l a r g e  amounts o f  wa te r  f r o m  areas 

where i t  i s  scarce.  The FEA made es t ima tes  f o r  a i r  and wa te r  p o l l u t i o n  t h a t  

would be expected i n  t h e  s u p p l y  scenar io .  R e s u l t s  show i n  Tab le  38. The 

reason t h a t  a i r  p o l l u t i o n  would be h i g h e r  a t  $11 t h a n  $7 w o r l d  o i l  p r i c e s  

i s  t h a t  more coa l  c o n v e r s i o n  would be needed i n  t h e  $1 1  p r o j e c t i o n .  



TABLE 38 

Environmental  Comparisons 1972-1985 
( P r o j e c t  Independence) 

P o l l u t a n t  Category 1972 Level  1985 Level  

Water Pol 1  u t i o n :  

D isso lved  so l  i d s  ( t o n s l d a y )  37,000 5,200 5,800 
Suspended s o l  i d s  ( t o n s l d a y )  7,600 240 300 
Thermal d ischarges ( b i l l i o n  19,500 24,000 24,000 

B tu lday  ) 

A i r  Pol 1  u t i o n :  

P a r t i c u l a t e s  ( t ons l day )  1,800 2,200 2,300 
N i t r ogen  Oxides ( t ons l day  ) 38,000 41,800 46,700 
S u l f u r  Oxides ( t o n s l d a y )  58,900 47,100 53,700 
Hydrocarbons ( t ons l day  ) 33,200 18,800 18,800 
Carbon Monoxide ( t ons l day  ) 7,900 1,000 1,400 

Sogrco: P r o j e c t  Independence Report ,  Federal  Energy Adm in i s t r a t i on ,  IVovenSer, 1974. 

A  major  c o n s t r a i n t  i n  supp ly  p r o j e c t i o n s  i s  t h a t  t h e r e  would be a  shor tage 

o f  c l ean  f u e l s ,  e s p e c i a l l y  low-su l  f u r  coa l  (38,305). The c o n s t r a i n t  p robab ly  

would r e q u i r e  amendment o f  t h e  f e d e r a l  Clean A i r  Ac t  o f  1970. There a l s o  would 

be s i g n i f i c a n t  manpower and equipment shor tages f o r  p roduc t i on  o f  o i l ,  gas and 

coa l  i n  t h e  na t i on .  Nuc lear  growth would be hampered by t h e  l a c k  o f  uranium 

enr ichment f a c i l i t i e s .  Other problems w i t h  nuc lea r  power gene ra t i on  i n c l u d e  

r a d i o a c t i v e  p o l l u t i o n  o f  t h e  environment,  s a f e t y  and r e l i a b i l i t y  problems 

(shutdown t ime  now averages 20 t o  40 percen t  o f  t o t a l  o p e r a t i n g  t i m e ) .  These 

problems would have t o  be m i t i g a t e d  b e f o r e  nuc lear  growth cou ld  occur.  

Impor ts  

Even w i t h  g e n e r a l l y  increased domest ic p roduc t i on ,  t h e  Un i t ed  S ta tes  under any o f  

t he  p r o j e c t i o n s  would have t o  impo r t  s i g n i f i c a n t  amounts o f  o i l ,  which cou ld  aga in  

be used as a  p o l i t i c a l  and economic weapon a g a i n s t  t he  Un i t ed  S ta tes .  The amount 



of o i l  t h a t  wou ld  be i m p o r t e d  v a r i e s  f r o m  a l ow  o f  6.4 p e r c e n t  o f  t o t a l  energy  

demand i n  t h e  FEA $11 o i l  p r i c e  p r o j e c t i o n ,  t o  a  h i q h  o f  22.7 p e r c e n t  o f  t o t a l  

demand i n  i t s  $7 o i l  p r i c e  p r o j e c t i o n .  (See Tab le  39.)  The FEA p r o j e c t i o n s  

d i d  n o t  t a k e  i n t o  accoun t  t h e  goa l  o f  s e l f - s u f f i c i e n c y  because t h i s  p r o j e c t i o n  

was des igned t o  approx imate  t h e  n a t i o n ' s  s i t u a t i o n  if no m a j o r  energy  p o l i c i e s  

were enacted.  

TABLE 39 

O i l  I rnpor ts  (1985)  

F o r e c a s t  

( Q u a d r i  11 i o n  BTus) 
o i l  i m p o r t  as % 

o i  1  n a t u r a l  gas o f  t o t a l  demand 

F o r d - - H i s t o r i c a l  Growth 
Domestic O i l  & Gas 10 1  8 .6  
H igh Nuc lea r  10 1  8.6 
H igh  I rnpor ts  22 4 18.5 

FEA-- $7 o i l  p r i c e  24.8 0 22.7 
$11 o i l  p r i c e  6.6 0  6.4 

I n t e r i o r  7.55 5.88 6.5 

Source: P r o j e c t  Independence Repor t ,  Federa l  Energy Admini s t r a t i o n  ; I1 .S. Energy 
Throuqh --- t h e  Year 2000, nepart rnent  of I n t e r i o r ;  Fo rd  F o u n d a t i o n ' s  -. A 
Time t o  Choose. -- 

ACCELERATED SIJPPI-Y 

One way t o  e l i m i n a t e  o i l  i m p o r t s  wou ld  be t o  a c c e l e r a t e  p r o d u c t i o n  o f  

domest ic  energy  s u p p l i e s .  T h i s  s t r a t e g y  was p resen ted  i n  t h e  FEb 's  a c c e l e r a t e d  

development energy  o p t i o n .  Even w i t h  a c c e l e r a t e d  development o f  energy  s u p p l i e s  

t h e  o n l y  case i n  wh ich  s u p p l y  c o u l d  meet d e ~ a n d  was i n  i t s  $11 o i l  , p r i c e  

p r o j e c t i o n  (38,39).  I n  o r d e r  t o  s t i m u l a t e  s u p p l y  i n  excess o f  t h a t  

a v a i l a b l e  i n  t h e  FEA's bus iness-as-usua l  case i t  would  be necessary  t o :  

1  . S tandard i ze  and e x p e d i t e  1  i c e n s i n g  t o  i n c r e a s e  n u c l e a r  c a p a c i t y  15 p e r c e n t  
b y  1985. 

2. Open b!avy Pe t ro leum Reserves t o  f u l l  - s c a l e  corrmerci a1 development.  



3. Beg in  s i g n i f i c a n t  new 1  eas ing ,  e x p l o r a t i o n  and development o f  t h e  P a c i f i c ,  
G u l f  o f  A laska  and A t l a n t i c  o u t e r  c o n t i n e n t a l  s h e l f  o i l  f i e l d s .  i 

4. B u i l d  a d d i t i o n a l  o i l  and gas p i p e l i n e s  f r o m  A laska  t o  t h e  l o w e r  48 s t a t e s  
and c o n s t r u c t  m a j o r  new domest ic  p i p e l i n e s .  

5. I n c r e a s e  f e d e r a l  l e a s i n g  and t a k e  a c t i o n  t o  e l i m i n a t e  env i ronmen ta l  and , 

w a t e r  c o n s t r a i n t s  t o  a l l o w  a d d i t i o n a l  o i l  s h a l e  p r o d u c t i o n .  

6. Take a c t i o n  t o  assu re  s u p p l i e s  o f  c r i t i c a l  m a t e r i a l s  and equipment t o  meet 
expected p r o d u c t i o n  l e v e l s ,  p a r t i c u l a r l y  f o r  o i l  and gas (38,46).  

W i th  t h e s e  new p o l i c i e s ,  t h e  i n c r e a s e d  p r o d u c t i o n  c o u l d  be ach ieved  b y  1985, 

a c c o r d i n g  t o  T a b l e  40. 

TABLE 40 

0 
( Q u a d r i  11 i o n  BTUs) 

$7 O i l  
1972 Base Acc. -- - % - Base - Acc. % 

Fuel  Source A c t u a l  Case Supp ly  Change Case Supp ly  Change 

Coal 12.5 19.9 17.7 -11.0 22.9 20.7 - 9.6 
O i  1  22.4 23.1 30.5,  +32.0 31.3 38.0 +21 .4  
Gas 22.1 23.9 24.7 + 3 . 3  24.8 25.5 + 2 . 8  
Hydro & Geo 2.9 4.8 4.8 0  4.8 4.8 
Nuc lea r  

0 ,  
0.6 12.5 14.7 +17.6 12.5 14.7 +17.6 

S y n t h e t i c s  - 0  - 0.4 
I m p o r t s  - 11.7 - 24.8 17.1 -31 . O  6.5 0  -100.0 

TOTALS 72.1 109.1 109.6 + 0 . 4  102.9 104.2 + 1 .2  

Source: P r o j e c t  Independence Repor t ,  Federa l  Energy A d m i n i s t r a t i o n ,  ?, loven~ter 1974. 

The i n c r e a s e  i n  o i l  p r o d u c t i o n  would come f r o m  a d d i t i o n a l  o i l  s u p p l i e s  

tapped f r o m  A1 askan and o f f  shore  f i e l d s  . The a c c e l e r a t e d  development 

s t r a t e g y  c o a l  p r o d u c t i o n  a c t u a l  l y  would d e c l  i n e  from 1,085 mi 11 i o n  t o n s  

p e r  y e a r  i n  t h e  bus iness-as-usua l  p r o j e c t i o n  t o  998 m i l l i o n  t o n s  p e r  y e a r  (38,48).  

T h i s  wou ld  be t h e  r e s u l t  of a c c e l e r a t e d  development o f  n u c l e a r  power and 

reduced use f o r  power g e n e r a t i o n .  Nuc lea r  expans ion wou ld  have no impac t  on 



impor ted o i l ;  r a t h e r  i t  would reduce t h e  g rowth  o f  new c o a l - f i r e d  g e n e r a t i o n  

c a p a c i t y .  The FEA p resen ts  s e v e r a l  env i ronmenta l  impacts  i n  a c c e l e r a t e d  

development t h a t  d i f f e r  f r o m  t h e  bus iness-as-usua l  case. They a r e :  

1 .  Reduced a i r  p o l l u t i o n  impact  f r o m  c o a l  due t o  i n c r e a s i n g  n u c l e a r  
power and o i l  development. 

2. Reduct ion o f  o i l  s p i l l s  because O u t e r  C o n t i n e n t a l  S h e l f  d r i l l i n g  
r e s u l t s  i n  fewer  s p i l l s  t h a n  i m p o r t s  by  t a n k e r .  

3. More s o l  i d  waste f rom i n c r e a s e d  p r o d u c t i o n  o f  o i  1  sha le .  

4 .  S i g n i f i c a n t  d i s r u p t i o n  o f  v i r g i n  f r o n t i e r  areas i n  t h e  West f o r  
coa l  and i n  A laska and t h e  A t l a n t i c  and P a c i f i c  OCS f o r  o i l  (38,40).  

Energy Demand Wi th  Conserva t ion  

Energy c o n s e r v a t i o n  c o u l d  e l i m i n a t e  t h e  need f o r  o i l  i m p o r t s  and s t i l l  

a l l o w  t h e  b e n e f i t s  o f  t h e  energy powered s e r v i c e s  t h a t  c o n t r i b u t e  t o  a  c o m f o r t -  

a b l e  s tandard  o f  l i v i n g .  The o b j e c t  o f  a  c o n s e r v a t i o n  p o l i c y  would be t o  i n c r e a s e  

t h e  e f f i c i e n c y  o f  energy use and t h e r e b y  l e s s e n  demand. Four  p r o j e c t i o n s  o f f e r  

a c o n s e r v a t i o n  s t r a t e g y ,  two each i n  t h e  FEA's P r o j e c t  Independence R e p o r t  and 

t h e  Ford F o u n d a t i o n ' s  Energy P o l i c y  P r o j e c t .  (See Tab le  41 b e l ~ w .  ) The 

p r o j e c t i o n s  d i f f e r  c h i e f l y  i n  t h e  p o l i c i e s  hypo thes ized  f o r  e n a c t i o n  and t h e  

p r i c e  o f  w o r l d  o i l .  

TABLE 41 

Demand W i t h  Conserva t ion  Pol  i c i e s  (1985) 

Quads* Reduct i o n  i n  Demand from non-conserva t ion  - case (%) 

FEA: $ 7 o i l  99.2 9  ( f r o m  BAU $7 o i l  p r o j e c t i o n )  
$11 o i l  94.2, 8.4 ( f r o m  BAU $11 p r o j e c t i o n )  

Ford:  Tech F i x  95 18 ( f r o m  H i s t o r i c a l  Growth) 
ZEG 9  3 19.8 ( f rom H i s t o r i c a l  Growth) 

* Q u a d r i l l i o n  BTUs. 

Source: P r o j e c t  Independence Report ,  1974, and A Time To Choose, 1974, Ford 
Foundat ion.  



TABLE 42 

FEA Energy Conserva t i on  
(Sav ings i n  Ouadr i  11 i o n  BTlJs) 

Conservat ion Ac t i ons  $7 O i l  $11 O i l  
1977 1980 1 9 K  - -- - 1977 1963 1935  - -.. 

T r a n s p o r t a t i o n  
Establ i s h  a  mandatory 20 nipg auto  
e f f i c i e n c y  standard 0.38 1.05 2.68 0.26 0.67 1.88 

Enact l e g i s l a t i o n  and e s t a b l i s h  pro-  
grams t h a t  would s u b s t a n t i a l l y  i nc rease  
t h e  use o f  p u b l i c  t r a n s i t  and discourage 
t h e  i n e f f i c i e n t  use o f  autoniobi IPS, such 
as a  gaso l i ne  conservat ion  fee - - -  1.04 1 . i 2  1.51 0.84 0.89 1.22 - - -- 

T o t a l  T r a n s p o r t a t i o n  Sector  .!! 1.42 2.17 4.29 1  . l o  1,.56 3.10 

------ 2 1 R e s i d e n t i a l  arid Commercial - 
Subsidy stich as a  25 :0  t a x  c r e d i t  f o r  
r e t r o f i t  o f  e x i s t i n g  ho~nes, exp i  r i n g  
i n  19% 0.28 0.35 0.76 0.29 0.47 0.82 

Subsidy such as a  152 investment c r e d i t  
f o r  energy reduc t i on  investments i n  
e x i s t i n g  coi lmercia~l b ~ l i l d i n ? ~ ,  e x p i r i n g  
:n 15317 0.15 0.17 3.20 0.15 0.17 0.21 

Na t io r l a l  t;5?rrna1 e f f i c i e n c y  standards 
f o r ,  pew !.8r.i; i den t ! z l  2 cr;r;:~,-r,ei-cia1 
b u i I d i r , 2 s  0.28 0.54 1.C4 0.27 0.51 0.97 

Mandatory. 1  i g h t i n g  s t ~ d a r d s  f o r  
conimercial b c i  1 ding5 0.19 0.25 0.37 0.13 "24 2.:; 

A p ~ l  i a n c e  ? f f  i c i e n c y  s-tai1ddr.d; 0.07 0.25 0.65 - -- - 0.05 Q.12 '3.4: - -.- 

T c t a l  R e s i d e c t i a l  & Co~im?rc ia l  Sector  2.97 1.66 3.C? 0.95 i.53 2 . 6 3  

I n d u s t r i q l  
m Y c  co ise rva  t i  on programs ? s s i s  ted  by 
R&D f o r  increased e f  : ic ierlcy i n  ~ n a ~ l s t r i s  i 
prncesses -- C.25 - -  C . 8 ?  1.22 - 0.55 - 0.53 --- r .5: 

- * 

T q t a l  N e t  Savin9s 11 2.63 4 .55  2.53 2 . 3 6  C.04 l . ' , ~  

U t i l i t i 2 s  j! --- 
Demonstrat ions i n  ~ ! ;7?3r t  3 f  ?tJdif?[; c?Y:.;/ 

(-r(,Lct.<;:A: , L L . , ,  , ::p 3t.:l:~;3ra5 t 3  +?c PC. - .. '5-.1.r.jl r!:::~?- 
A c t  C .  T 1 G.5:-I 1 .f!? c.99 2,.,$:7 9,:;; --- - -- --- - --- 

- 
11 Savings n o t  e n t i p e l y  addi t i v .  s ince  a d 5  d i s i n c e r , t i ~ c c  : . i cg !d  ; n d > c ~  s x ? :  - 

i n c r ? i s c i i  fi4ii ca r  e j f j ~ i e : - , c j i .  
21 T i ;e  ;.rGss sc,vji: ls +!ccld k39 k)f?5':L;;y ~ ; T C C  l ~ ; ; 2 5  I-,!-L ;,z ~ ~ : : ~ ? : ? r ~ ~ i ~ ~  ,?pd -- 

. , a  < i s t r j k l ; i . i  , - . I  , . : ,  7 f  : ~ j . ~ ~ ~ , / ~ ~ ,  ' r ,  - : , ,  8 ; 2 : ,:c i i , : ? ? ~ .  

-1 i i - - .. 
a, , i n 5 5  : f t  $ ~ ? ~ : ~ , t ' i ~ < ~  ::::::::~:,~~j~~ri ! -csu i t  Grorl ~ ~ ~ ~ e 3 5 1 r ~ ~ j  t,il!? f s s j i !  f:JEi - 

lnp t l t  ~~~~~~~~ed i o  q2i!erate the  e l e c t r i c i t y  denar-,d i 2  t n r e e  end-user 
sec tors .  

Source:  P r o j e c t  Independence Repor t ,  Federa l  Energy Admini s t r a t i  on, 1974. 



The FEA o f f e r s  i d e n t i c a l  c o n s e r v a t i o n  p o l i c i e s  f o r  b o t h  t h e  $7 and $11 

w o r l d  o i l  s c e n a r i o s  (See Tab le  42 on p.  1 0 6 ) .  The p o l i c i e s  would  i n c l u d e  a  

mandatory 20-mi l e s  a  g a l  1  on a u t o  e f f i c i e n c y  s tandard,  mass t r a n s i t  systems i n  

urban areas,  i nc reased  i n s u l a t i o n  i n  homes and commercial b,ui 1  d i n g s  and con- 

s e r v a t i o n  s tandards added t o  t h e  Federa l  Power A c t  (38,52). Some c o n s e r v a t i o n  

a c t i o n s  would have t o  be done on t h e  s t a t e  and l o c a l  l e v e l .  Assessment r a t e s  

f o r  s t a t e  and l o c a l  p r o p e r t y  t a x e s  f o r  homes w i t h  energy s a v i n g  i , nnova t ions  

c o u l d  be reduced; energy c o n s e r v a t i o n  i n n o v a t i o n s  c o u l d  be exempted f r o m  s t a t e  

and l o c a l  s a l e s  t a x e s  and deduc t ions  f r o m  g ross  t a x a b l e  income c o u l d  be a l l o w e d  

f o r  homeowners i n s t a l l i n g  energy s a v i n g  equipment.  There i s  much p o t e n t i a l  f o r  

energy c o n s e r v a t i o n  i n  t h e  p o l  i c i e s  deve loped by  u t i l  i t y  r e g u l a t i o n  commissions 

i n  each s t a t e .  The FEA found t h a t  peak e l e c t r i c a l  l o a d  p r i c i n g  (one of  s e v e r a l  

r a t e  r e s t r u c t u r i n g  aspects  d i scussed  i n  Appendix A) ,  and inc reased  d i s t r i b u t i o n  

o f  energy among u t i l i t y  power p o o l s  c o u l d  save s i g n i f i c a n t  amounts o f  energy 

An added b e n e f i t  o f  t h e  c o n s e r v a t i o n  s t r a t e g y  o f  t h e  FEA i s  t h a t  t h e  p r i c e  

o f  energy would  be l e s s  w i t h  t h i s  s t r a t e g y  than  w i t h  any s c e n a r i o  o f  demand 

w i t h o u t  c o n s e r v a t i o n  (38,179).  The reason f o r  t h e  low  p r i c e s  i s  t h a t  energy supp ly  

I and demand would become n e a r l y  equal  (38,179).  Tab1 e  43 be1 ow shows t h e  p r o -  

j e c t e d  r e d u c t i o n  i n  average p r i c e s  f o r  a l l  s e c t o r s  by f u e l .  

i n  Enerqv Due t o  A c c e l e r a t e d  1985 P r i c e  Chanqes 
Conserva t ion  a t  $11 Impor ted  Crude O i l  

(S tandard  U n i t s )  

Fuel Base Case P r i c e  Conserva t ion  P r i c e  % Change 

E l e c t r i c i t y  24.51 
Gasol i n e  10.56 
D i s t i l l a t e  11.81 
Res idua l  10.70 
N a t u r a l  Gas 1.02 
Coal (Mi  BTU) 1  6.59 

Source: P r o j e c t  Independence Repor t ,  Federal  Energy Adn : in i s t ra t i on ,  1974. 



F o r d ' s  Techn ica l  F i x  and Zero Energy Growth s c e n a r i o s  b o t h  a r e  c o n s e r v a t i o n  

o r i e n t e d .  However, t h e  ZEG i s  t h e  most long- ranged approach o f f e r e d  t o  d a t e .  

Zero Energy Growth admi ts  t h a t  i n c r e a s i n g  energy demand cannot  be s a t i s f i e d  

f o r e v e r ,  and submi ts  t h a t  t h e  n a t i o n  shou ld  b e g i n  now t o  reduce demand. The 

Techn ica l  F i x  i s  v e r y  s i m i l a r  t o  FEA's $11 p r o j e c t ,  i n  p o l i c i e s  o f f e r e d  and i n  

r e s u l t s .  The c o n s e r v a t i o n  p o l i c i e s  f o r  t h e  T e c h n i c a l  F i x  s c e n a r i o  a r e  summarized 

below. 

TECHNICAL FIX CONSERVATICIN PCILIC IES 

R e s i d e n t i a l  and Commercial 

1 .  Consumer educa t ion :  G i v i n g  t h e  consumer i n f o r m a t i o n  when buy ing  on 

how much energy a p p l i m c e s  and equipment use. A t r u t h  i n  energy l a w  would 

r e q u i r e  1  abe l  i n g  o f  app l i ances  t o  r e v e a l  energy consumpt ion.  S t a t e  and 1  o c a l  

r e a l  e s t a t e  laws would  r e q u i r e  d i s c l o s u r e  o f  energy c o s t s  t o  buyers  and r e n t e r s  

(75,53). 

2. Rep lac ing  p romot iona l  u t i l i t y  r a t e s :  E x i s t i n g  r a t e s  i n  e l e c t r i c i t y  

and t o  a  l e s s e r  e x t e n t  n a t u r a l  gas, now encourage consumpt ion.  

Such r a t e s  f a i l  t o  r e f l e c t  t h e  added t r u e  c o s t  o f  e x t r a  u n i t s  o f  energy (See 

Appendix A) .  U t i l  i t y  r a t e s  would be r e s t r u c t u r e d  t o  e l i m i n a t e  t h i s  d e f e c t  and 

p r o v i d e  p r i c e  i n c e n t i v e s  f o r  c o n s e r v a t i o n  (75,54).  

3. The upgrad ing  o f  b u i l d i n g  codes: Energy s a v i n g  techno logy  would be 

encouraged f o r  new b u i l d i n g s .  I n c e n t i v e s  f o r  owners o f  e x i s t i n g  b u i l d i n g s  would  

be dev ised  t o  encourage use of  i n s u l a t i o n  and o t h e r  f u e l  s a v i n g  techno logy  (75,55).  

T r a n s p o r t a t i o n  

1. A  20 -m i le  p e r  g a l l o n  f u e l  e f f i c i e n c y  f o r  c a r s  by t h e  y e a r  1985. A  

purchase t a x  would  i n c r e a s e  as t h e  average e f f i c i e n c y  decreased. A t a x  c r e d i t  

wcu ld  be a l l o w e d  f o r  c a r s  w i t h  h i g h  f u e l  economy (75,57).  

2. Change o f  I n t e r s t a t e  Commerce Commission r e g u l a t i o n s  t o  encourage corn- 

p e t i t i o n  by  r a i l  roads w i t h  o t h e r  forms o f  t r a n s p o r t a t i o n  (75,59). . - .  



3. R a i l  passenger s e r v i c e  f o r  s h o r t  h a u l s  (up t o  400 m i l e s )  would be 

improved t o  a s tandard  comparable t o  t h a t  found i n  o t h e r  advanced i n d u s t r i a l  

c o u n t r i e s  (75,60).  

4. The C i v i l  Aeronau t i cs  Board would be asked t o  c o n s i d e r  energy and 

economic impacts  on a i r l i n e s  o f  h i g h e r  f u e l  c o s t s  as a f a c t o r  i n  schedu l ing  

f l i g h t  speeds and f requency w i t h  t h e  o b j e c t i v e  o f  improv ing  l o a d  f a c t o r s  

wherever p o s s i b l e  (75,61) . 
I n d u s t r i a l  

1. Develop and use e f f i c i e n t  p r o d l ~ c t i o n  processes i n  paper, s t e e l ,  

aluminum, p l a s t i c s  and cement manu fac tu r ing  (75,67).  

~ 2. Group i n d u s t r i e s  t o  a l l o w  e f f i c i e n t  use o f  waste hea t  among o t h e r -  

w ise  d i v e r g e n t  i n d u s t r i a l  a c t i v i t i e s  (75.66). 

3 .  Recycle alum-inum and o t h e r  h igh-energy m a t e r i a l s  (75,6C). 

Zero Energy Growth 

I n  a d d i t i o n  t o  t h e  energy c o n s e r v a t i o n  p o l i c i e s  proposed by t h e  Technica l  

F i x  f o r  R e s i d e n t i a l  and Commerical, T r a n s p o r t a t i o n  and I n d u s t r i a l  s e c t o r s ,  

Zero Energy Growth energy c o n s e r v a t i o n  p o l i c i e s  would: 

1. Impose an enerqv s a l e s  t a x  t o  a l l o w  gradual  purchase o f  energy sav ing  

equipment. The t a x  would be designed t o  r a i s e  t h e  p r i c e  o f  e n e r g y - i n t e n s i v e  

goods and s e r v i c e s  r e l a t i v e  t o  non-energy i n t e n s i v e  a c t i v i t i e s  and so would use 

t r a d i t i o n a l  market  mechanisms t o  reduce energy consumption. A d d i t i o n a l  p o l i c i e s  

would a t t e m p t  t o  e l i m i n a t e  impact  on low income consumers. A r e d u c t i o n  o f  f e d e r a l  

taxes  o r  i nc reases  i n  federa l  payments f o r  low income c i t i z e n s  c o u l d  be a p a r t  o f  

t h e  energy s a l e s  t a x .  A l t e r n a t i v e l y ,  an energy stamp program, much l i k e  a food  

stamp program, c o u l d  be designed (75,95).  

2. Expand urban mass t r a n s i t  systems and deve lop bikeways systems (75,96).  



3. Eliminate depletion allowances on virgin minerals. End f re ight  rates 

that  discriminate against hauling of recycle scrap. This w o u l d  encourage re- !'. 

cycling of materials ( s t e e l ,  aluminum) which requires less energy than or igioal .  

processing (75,96). 

4 .  E l  iminate the aluminum can in favor of recyclable glass bottles (75,96). 

Reduced energy demand under conservation pol ic ies  would permit f l  exi bil i ty 

in energy supply. With the added f l e x i b i l i t y ,  environmental considerations 

could be given f a i r  treatment. I n  Ford's Technical Fix and Z E G  pro:ections, 

there would n o t  be need for offshore oil  development in the Gulf of Alaska, 

Atlantic or Pacific outer continental shelves. Coal production could be limited 

t o  underground mines. Str ip  mining would be only where reclamation i s  feasible ,  

specifically in the midwest and eastern United States.  Growth of nuclear power 

would  be curtai 1 ed pending solution of i t s  serious envi ron~ien tal problems. The 

FEA conservation approach, 1 i  ke Ford's, a1 so has environmental advantages. Water 

and a i r  pollution under FEA's conservation strategy would be much less  than in 

ei ther  the business-as-usual (base case) or accel prated development cases (See 

Table 44 on p .  111) (3t?,40). 

The major advantage of conservation i s  i t s  extension of the l i f e  of national 

energy sources. The FEA's look a t  the effects  of energy alternatives shows 

business-as-usual leading to  peak oi 1 and gas production in the mid-1 980s (38,432). 

The def ic i t  would be taken u p  by oil  and gas synthesized from coal and shale oil  . 
Coal and synthetic fuel production would have t o  ?row 6 percent a year. Coal 

production by 2010 would reach 3 .5  b i l l  ion tons per year (38,432). This production 

level rapidly v/ould deplete the nation's coal reserves. If coal production stays 

a t  1972 production levels ,  however the United States would have a t  least  830 

years '  coal supply (38,432). A t  1985 coal production levels in the FEA's accel- 

erated development case, tile nation would have 1 2  years' coal supply based on 



today 's  proven reserves.  The major  shor t - te rm problem w i t h  expanding energy 

supply  i s  i n  o i l  p roduc t ion .  I f  t h e  n a t i o n  acce le ra ted  o i l  and gas p roduc t i on  

i n  t h e  nex t  decade, i t  cou ld  reduce impor ts  q u i c k l y  b u t  t h i s  b e n e f i t  probably  

would come a t  t h e  expense of  a  l a r g e  o i l  and gas d e f i c i t  i n  t h e  e a r l y  21st  

cen tu ry .  (See F igure  25 on p. 112.) (38,435) 

TABLE 44 

Environmental I ~ a c t s  o f  FEA_-Enerav S t ra teg ies  ---.-.- 
(Sel ect-ed 1ndi  c a t o r s r  

1985 a t  $11 O i l  Impor ts  
A1 t e r n a t e  Energy s t r a t e g i e s  

Base Accelerated Conser- 
A i r  Pol l u t i o n  1972 case supply  v a t i o n  

P a r t i c u l a t e s  
( tons/day ) 1,800 2,200 2,300 1,800 
NOX ( tons /day)  30,000 46,800 43,000 38,400 
SOX ( tons/day)  58,900 53,700 48,800 41,500 

Water P o l l u t i o n  

D i  so l  ved Sol i d s  
( tons/day ) 37,000 5,800 , 5,500 5,000 
Suspended s o l i d s  7,600 300 260 21 0  

Sol i d  Waste 

,1000 tons/day 900 1,100 2,300 90 0  
Land D i s r u p t i o n  

1,000 acres 19,800 26,700 21,800 17,900 

Source: P r o j e c t  Independence Fepor t  , Federal Energy Admin i s t r a t i on ,  !\lev. 1974. 

The FEA found bas i c  t rends  i n  i t s  long- te rm ana l ys i s  (beyond 1985):  

1 .  O i l  and gas w i l l  become i n c r e a s i n g l y  scarce; 

2.  Shale o i l  and s y n t h e t i c  f u e l s  f rom coa l ,  w h i l e  hav ing a  1  i m i t e d  
impact i n  t he  near-term, w i l l  be needed t o  make up f o r  t he  long- term 
d e f i c i t s .  I n  any case, such f ue l s  may determine t he  p r i c e  o f  n a t u r a l  
o i l  and gas l a t e  i n  t h e  cen tu ry ;  

3. Conservat ion, e s p e c i a l l y  when combined w i t h  s h i f t  t o  e l e c t r i c  power, 
w i l l  become impera t i ve  i n  t h e  l ong  run .  



F I G U R E  25 

Source: P r o j e c t  Independence  port, 1974. F e j c r a l  Energy A d m i n i s t r a t i o n .  
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4.  I nc reased  r e l i a n c e  on e l e c t r i c  power w i l l  be necessary ,  i m p l y i n g  
dependence on n u c l e a r  power o r  o t h e r  new sources as w e l l  as improved 
foss  i 1 f u e l  convers ion  techno logy  (38,435).  

MONTANA ENERGY OUTLOOK 

Montana's energy f u t u r e  i s  t i e d  v e r y  much t o  f e d e r a l  energy p o l i c i e s .  

For  example, i f  t h e  f e d e r a l  government moves toward a c c e l e r a t i n g  supp ly  r a t h e r  

than  energy c o n s e r v a t i o n ,  t h e  p r e s s u r e  t o  b u i l d  s y n t h e t i c  f u e l  p l a n t s  w i l l  be 

inc reased ,  thus  l i m i t i n g  t h e  w a t e r  a v a i l a b l e  f o r  i r r i g a t e d  a g r i c u l t u r e .  How- 

eve r ,  w i t h  an e f f e c t i v e  n a t i o n a l  c o n s e r v a t i o n  p o l  i c y ,  t h e  need f o r  s y n t h e t i c  

f u e l  p l a n t s  i n  Montana i n  t h e  n e x t  10  y e a r s  i s  q u e s t i o n a b l e .  A lso ,  i f  growth 

i n  t h c  n u c l e a r  i n d u s t r y  i s  encouraged, uran ium m i n i n g  and enr ichment  p l a n t s  i n  

Montana may become more a t t r a c t i v e .  E n e r g y - r e l a t e d  i n d u s t r i a l i z a t i o n  w i l l  

i n t r o d u c e  many severe c o n f l i c t s  o v e r  resource  a l l o c a t i o n  and p r e s e r v a t i o n .  The 

w a t e r  resources  o f  sou theas te rn  Yontana cannot  p r o v i d e  enough w a t e r  f o r  b o t h  

p lanned i r r i g a t i o n  and c o a l  c o n v e r s i o n  even v r i  t h  e x t e n s i v e  damming. P r e s e r v a t i o n  

o f  t h e  s t a t e ' s  l a n d ,  w a t e r  and a i r  as w e l l  as economic and s o c i a l  resources  may 

n o t  be compat i  b l  e  w i t h  e x t e n s i v e  energy development. 

The s t a t e  a l s o  has s e r i o u s  problems i n  t h e  s u p p l i e s  o f  o i l  and n a t u r a l  gas. 

The Canadian government d e c i s i o n  t o  c u t  o f f  e x p o r t s  o f  n a t u r a l  gas and o i l  

s e v e r e l y  a f f e c t s  Montana and t h e  e n t i r e  Upper Y idwest  r e g i o n .  N a t u r a l  gas 

accounts  f o r  58 p e r c e n t  and 63 p e r c e n t  r e s p e c t i v e l y  o f  t h e  t o t a l  f ae l  used 

i n  t h e  i n d u s t r i a l  s e c t o r s  i n  r lontana ( 1 8 ) .  Through p r e s e n t  r a t e  s t r u c t u r e s ,  

l a r g e  s n l u s t r i a l  use rs  w i l l  f e e l  t h e  g r e a t e s t  impact  o f  n a t u r a l  gas shor tages and 

i n  some cases w i l l  have t o  shutdown because o f  t h e  l a c k  o f  f u e l .  Canadian o i l  

sh ipped t o  t h e  U.S .  i s  t o  be reduced January  1975, w i t h  c u t o f f  t o  be ach ieved 

by  1983 ( 2 9 ) .  Approx ima te ly  o n e - t h i r d  a? t h e  c rude  o i l  suppl  i e d  t o  Montana's 

r e f i n e r i e s  comes f ron i  Canada ( 2 2 ) .  The p r o s p e c t  o f  mee t ing  these n a t u r a l  gas and 

o i l  s h o r t f a l l s  by  i n c r e a s e d  i n - s t a t e  p r o d u c t i o n  i s  p r o m i s i n g .  I f  adequate suppl  i e s  



a r e  n o t  found i n  Montana o r  i n  n e i g h b o r i n g  s t a t e s ,  l a r g e - s c a l e  c o n v e r s i o n  o f  
I 
; 

c o a l  i n t o  s y n t h e t i c  o i l  and gas for in-stateuse may become necessary .  

F u t u r e  o f  Montana Uranium P r o d u c t i o n  

The c o n s t r u c t i o n  o f  uran ium enr i chment  f a c i l i t i e s  i n  Montana i s  n o t  

s p e c i f i c a l  l y  r e 1  a t e d  t o  development o f  i n - s t a t e  uran ium reserves .  The m a j o r  

resources  necessary  a r e  energy sources capab le  o f  s u p p o r t i n g  t h e  e l e c t r i c a l  

energy requ i rements  o f  an uran ium enr i chment  p l a n t .  Given t h e  goa ls  o f  P r o j e c t  

Independence, t h i s  would r e q u i r e  t h e  c o n s t r u c t i o n  o f  a  t y p i c a l  en r i chment  

f a c i l i t y  ( w i t h  a  c a p a c i t y  o f  8.75 m i l l i o n  S e p a r a t i v e  Work U n i t s  a  y e a r )  a t  t h e  

r a t e  o f  one e v e r y  18  months u n t i l  1980 (38,113). T h i s  amount of new p r o d u c t i o n  

would be s u f f i c i e n t  t o  meet domes t i c  and f o r e i g n  requ i rements  u n t i l  1983 (38,113). 

As more en r i chment  p l a n t s  a r e  b u i l t ,  t h e  number o f  p laces  wh ich  have t h e  needed 

energy sources t o  produce t h e  e l e c t r i c i t y  decreases.  I f  t h e  growth i n  e n r i c h -  

ment c a p a c i t y  f o l  1  ows t h e  P r o j e c t  Independence p r e d i c t e d  t r e n d  t h e  s t a t e  w i  11 

become a more and more 1  i k e l y  s i t e  f o r  such p l a n t s .  

New techno logy  such as r e p r o c e s s i n g  usab le  uran ium i n  "spen t "  n u c l e a r  f u e l  

c o u l d  reduce t h e  demand f o r  new uran ium by 15 p e r c e n t  and e n r i c h e d  uran ium by  

20 p e r c e n t  (38,114). These t y p e  o f  p l  a n t s  a r e  n o t  b e i n g  b u i l  t , however, i n  

s u f f i c i e n t  q u a n t i t i e s  t o  meet 1985 requ i rements  (38 ,I 1 4 ) .  The ma jo r  c o n s t r a i n t s  

t o  expanded n u c l e a r  i n d u s t r i a l  development as seen by t h e  FEA, a r e  as f o l  lows:  

--Uranium resources and e x p l o r a t o r y  a c t i v i t i e s . *  
--Uranium m i n i n g  and m i l l i n g  capac i t y . * *  
--Uranium enr ichment  capac i t y . * *  
- -Spent f u e l  r e p r o c e s s i n g  c a p a c i t y .  
- - U n c e r t a i n t i e s  about  t h e  schedule  f o r  o n - l i n e  n u c l e a r  g e n e r a t i n g  c a p a c i t y  

(38,114). 

*Occur r ing  i n  Montana 
**Has been proposed f o r  Pontana 



If t h e  p r i c e  o f  uranium inc reases  as expected and nuc lea r  power p l a n t s  a re  

cons t ruc ted  on schedule,  t h e  s t a t e  may w e l l  see p roposa ls  f o r  uranium m in i ng  

and enr ichment between now and 1980. 

It i s  s t i l l  u n c e r t a i n  what r o l e  t h e  s t a t e  w i l l  p l a y  i n  t h e  growth o f  t h e  

nuc lea r  i n d u s t r y .  The P r o j e c t  Independence, Ford Energy Pol i c y  P r o j e c t ,  and 

Department of I n t e r i o r  p r o j e c t i o n s  on growth i n  n u c l e a r  gene ra t i ng  c a p a c i t y  

range f rom a lmost  none t o  10 t imes  p resen t  c a p a c i t y  by 1980 (38,114). Many 

nuc lea r  p l a n t s  scheduled t o  beg in  c o n s t r u c t i o n  o r  be i n  o p e r a t i o n  t h i s  year  have 

teen s e t  back because of t echno log i ca l  d i f f i c u l t i e s ,  l a c k  o f  expected demand f o r  

e l e c t r i c i t y ,  and i n s u f f i c i e n t  c a p i t a l .  The f u t u r e  o f  t h i s  source o f  e l e c t r i c a l  

genera t ion  i s  ve ry  unce r t a i n .  The s i t i n g  o f  a  nuc lea r  power e l e c t r i c a l  gene ra t i ng  

p l a n t  i n  Montana i s  u n l i k e l y  because o f  excess i n  e l e c t r i c a l  gene ra t i ng  c a p a c i t y  

f o r  i n - s t a t e  use and t h e  abundant coa l  reserves  a v a i l a b l e  f o r  f u t u r e  e l e c t r i c a l  

convers ion.  

The P r o j e c t  Independence Repor t  a s s e r t s  t h a t  t he  n a t i o n  w i l l  n o t  have enough 

uraniunl  p roduc t i on  i n  t he  lJni t e d  S ta tes  un less  e x p l o r a t i o n  and mine-mi 11 f a c i l i t y  

c o n s t r u c t i o n  i s  acce le ra ted  i n  t h e  near f u t u r e .  I f  t h e  n l~c !e?r  power gene ra t i on  

p l a n t s  do grow a t  expected r a t e s ,  much h i g h e r  c o s t  uranium o r e  w i l l  have t o  be 

used. The P r o j e c t  Independence Repor t  s t a t e s :  

The sfiurce c f  nuc l ea r  e l e c t r i c  gene ra t i ng  p l a n t  f u e l  i s  uranium ore .  
Uran i  um ores,  1  i ke a1 1  mineable n a t u r a l  resources,  a r e  depl e t a b l  e  
and o f  f i n i t e  s i z e .  The P,tomic Energy Commission es t imates  t h a t  t h e  
Un i ted  S ta tes  has 520,000 t ons  o f  uranium reserves  p roduc ib l e  a t  a  
c o s t  o f  $1 51.1 b. o r  1  ess and an a d d i t i o n a l  1,000,000 tons  o f  p o t e n t i a l  
resources a t  t h i s  c o s t  (38,113). 

i.lontana p robab ly  has some uranium reserves  which can be mined a t  a  c o s t  o f  $15 

p e r  pound o r  t w i c e  t h e  1972 p r i c e  o f  uranium ore .  One o p t i o n  o f fered by  P r o j e c t  

Independence t o  s t i m u l a t e  t h e  uranium min ing  i n d u s t r y  i s  a  program o f  f i n a n c i a l  

i n c e n t i v e s  and g r e a t e r  access t o  e x p l o r a t i o n  on p u b l i c  lands  If t h e  uranium 

m in i ng  i n d u s t r y  were g ran ted  i n c e n t i v e s ,  t h e  probabi  1  i t y  o f  recovery  o f  t h e  s t a t e ' s  



urani urn reserves would increase (38,114). 

Coal - 
Coal development in Montana may take many forms. I t  could he mined, exported 

from the s t a t e ,  burned and processed t o  yield e l ec t r i c i ty ,  or converted t o  syn- 

the t ic  natural gas or o i l .  There are three major projections concerning coal in 

Montana, one by the Montana Energy Advisory Council ( H E A C )  based on existing 

contracts; a Northern Great Plains Resource Proqram forecast based on national 

demand as determined in the Interior report by Dupree and West, United States 

Energy Through the Year 2000, and Project Independence projections. Projections 

on coal conversion into e l ec t r i c i ty  and synthetic fuels in Montana have been 

compiled in the Northern Great Plains Resource Program's scenarios and by Project 

Independence. Each coal development projection i s  based on the need for  products 

yielded by the converted coal. As seen in the preceeding discussion on demand 

and conservation pol ic ies  , demand for synthesized fuel s may n o t  material ize ,  

depending on the resul ts  of federal and s t a t e  policies. 

STRIP YINING 

Montana coal mining companies have long-term coal contracts through 1980 

that  require more than three times 1974 production rates.  Based on these contracts 

and the opening of a new mine by She1 1 Oil Company in 1977, the t o t 6 1  production 

in 1980 wi 1 1  exceed 50 mil lion tons annual ly (41 ,28).  This projection, made by 

MEP,C, i s  based on known 1 ong-range (20- to 30-year) coal contracts as of 1974. 

Str ip  mining procedures needed to  yield contracted amounts wo~~ld have t o  he 

periodically approved by the Department of State Lands under the Str ip  Yining and 

Reclamation P.ct (41,25). The YEPC projection shows the ar,icunt of coal which can 

I be expected to  be mined, with the opening of one new mine, and serves as a base 

estimate below which production probably wi 1 1  not fa1 1 . MEAC projections estimate 



coal  p roduc t i on  accord ing  t o  use. Yost  o f  t h e  coa l  scheduled t o  be produced by 

bo th  1975 and 1980 i s  t o  be expor ted  t o  o t h e r  s t a t e s  f o r  convers ion (41, 29) .  

(See Table  45 below and Table  48 on paqe 120. ) 

TABLE 45 

Coal P roduc t i on  by Coal Use (1975, 1980) 
0 

E l e c t r i c a l  Generat ion i n  Montana 

0.32 K n i f e  R i v e r  f o r  Sidney P l a n t  
0.50 Western Energy f o r  Co re t t e  

p l a n t  - B i l l i n g s  
0.40 Western Energy f o r  C o l s t r i  p 

IVo. 1 (com-ing on l i n e )  

1.22 m i l l i o n  tons 

1975 TOTAL: 20.8 m i l  1 i o n  tons 

0.32 Kni fe  R i v e r  Coal Co. 
0.50 Co re t t e  P l a n t  
3.00 C o l s t r i p  No. 1 and No. 2 

(Western Energy) 
5.60 C o l s t r i p  No. 3 and No. 4 

(Western Energy) 

9.42 m i l l i o n  tons 

Coal f o r  Expo r t  

4.33 Western Energy Co. 
8.25 Decker Coal Co. 
4.00 Westmorel and 
3.00 Peabody 

19.58 tons 

10.00 Western Energy (min.)  
13.90 Decker Coal 

3.00 Peabody 
6.50 Wes tmore l  and 
8.00 S h e l l  O i l  Mine 

(expected)  

41.40 m i  11 i o n  tons 

1980 TOTAL: 50.8 m i l l i o n  tons  

Source: Coal Developnlent I n f o r m a t i o n  Packet,  Montana Energy Adv iso ry  Counc i l ,  
Decerr~ber 1974. 

The I i o r t he rn  Great  P l a i n s  Resource Program, a j o i n t  e f f o r t  among t h e  s t a t e s  

o f  Montana, Wyoming, t h e  Dakotas and t h r e e  f ede ra l  agencies ( I n t e r i o r  and A g r i -  

c u l  t u r e  Departments, Envi  ronmental  P r o t e c t i o n  Agency) , a1 so presents  p r o j e c t i o n s  

on coal  development i n  Montana. It o f f e r s  t h r e e  coal  development p r o f i l e s  (CDPs) : 

base, i n t e rmed ia te  and ex tens ive .  The t h r e e  p r o f i l e s  a r e  based on v a r y i n g  fo recas ts  



o f  t h e  need f o r  energy:  
i 

CDP 1: Coal p r o d u c t i o n  and energy convers ion  f a c i l i t i e s  a r e  adequate t o  

meet IVorthern Great  P l a i n s  r e g i o n a l  demands and t o  supp ly  e x i s t i n g  s a l e s  c o n t r a c t s  

(base energy f o r e c a s t ) .  

CDP 2: The most p robab le  f o r e c a s t  based on c u r r e n t  demand t r e n d s .  

CDP 3:  An extensj1;e l eve lopment  f o r e c a s t  show in^ p o s s i b l e  e f f e c t s  o f  

s e r i o u s  n a t i o n a l  s h o r t f a l l s  i n  i m p o r t e d  o i l  and n a t u r a l  gas and d e l a y s  i n  p r o -  

v i s i o n  o f  n u c l e a r  g e n e r a t i n ?  c a p a c i t y  (1  , 111-23).  

The f o r e c a s t s  were based on U.S. Department o f  I n t e r i o r  n a t i o n a l  demand p r o -  

j e c t i o n s  i n  U n i t e d  S ta tes  Enerqy Through t h e  Year 2000. The CDPs developed i n  

e a r l y  1973 a l r e a d y  appear ou t -o f -da te .  Tab le  46 below shows r e g i o n a l  CDPs 

compared t o  an a c t u a l  i n d u s t r y  e x p e c t a t i o n .  The i n d u s t r y  e x p e c t a t i o n  i s  based 

on t h e  b e s t  es t ima tes  o f  i n d i v i d u a l  companies f o r  e x p o r t ,  power g e n e r a t i o n  and 

s y n t h e t i c  gas p r o d u c t i o n .  The 143 m i l l i o n  tons a  y e a r  c u r r e n t  i n d u s t r y  e x p e c t a t i o n  

exceeds CDPs 1  and 2  and i n d i c a t e s  t h e r e  has been more i n t e r e s t  i n  d e v e l o p i n g  

N o r t h e r n  P l a i n s  c o a l  than  a n t i c i p a t e d  f 1  , 111-27).  

TABLE 46 

l l o r t h e r n  Great  P l a i n s  Coal P r o d u c t i o n  Rates, 1980 
( m i l l i o n  t o n s  a  y e a r )  

CDP 1  Es t ima te  
CPP 2 Es t ima te  
A c t u a l  I n d u s t r y  E x p e c t a t i o n  
CDP 3  Es t ima te  

Source: r ' lo r thern  Great  P l  a i n s  Resource Progran,  1 r . te r im  Summary Repor t ,  1974. 

The coa l  development ~ r o f i l e s  f o r  coa l  p r o d u c t i o n  i n  P?ontana ranqe f r o m  34 

m i l l i o n  t o n s  i n  t h e  CDP 1  t o  64 m i l l i o n  t o n s  i n  CCP 3 by 1980 (1, 111-20).  The 

VEAC  contract,^ su rvey  found t h a t  i n d u s t r y  has promisee 50 m i l l i o n  a y e a r  by  13F0 

(41,  28 ) .  T h i s  p r o d u c t i o n  l e v e l  f a 1  1s between CDP 2  and CDP 3 .  The CDP 1,  



o r  base energy  f o r e c a s t ,  does n o t  seem t o  be v e r y  r e a l  i s t i c .  (See Tab le  47 . )  

Year 

NGPRP Montana Coal P r o d u c t i o n  P r o i e c t i o n s  
( m i l  1  i o n  t o n s  a  y e a r )  

CDP 1  CDP 2  CDP 3 
(base energy)  ( i n t e r m e d i a t e )  PIEAC* ( e x t e n s i  ve deve l  opment) 

*MEAC e s t i m a t e s  f o r  c o a l  c o n t r a c t s  a f t e r  1980 a r e  no,t a v a i l a b l e .  

Source: IVorthern Grea t  P l a i n s  Resource Program, D r a f t  Repor t ,  1974 and Coal 
Development I n f o r m a t i o n  Packet ,  Montana Energy A d v i s o r y  C o u n c i l ,  1974. 

P r o j e c t  Independence h a s  two c o a l  p r o d u c t i o n  e s t i m a t e s  f o r  Montana: 

bus iness-as-usua l  and a c c e l e r a t e d  development.  The bus iness-as-usua l  e s t i m a t e  

i s  much l o w e r  t h a n  t h e  amount of c o a l  a l r e a d y  c o n t r a c t e d .  The a c c e l e r a t e d  

development case i s  a p p r o x i m a t e l y  60 m i l l i o n  t o n s  a  y e a r  by 1980, o r  10 m i l l i o n  

t o n s  more t h a n  t h e  c o a l  a l r e a d y  c o n t r a c t e d  f o r  t h a t  y e a r * ( 7 6 ) .  I t seems reasonab le  

t o  assume t h a t  t h e  a c c e l e r a t e d  development case may occu r ,  i f  a n o t h e r  mine i s  

opened o r  e x i s t i n g  mines a r e  s u c c e s s f u l  i n  s e l l i n g  a d d i t i o n a l  c o a l  i n  t h e  n e x t  

f i v e  y e a r s .  A number o f  new c o a l  c o n t r a c t s  p r e s e n t l y  a r e  b e i n g  n e g o t i a t e d  wh ich  

may i n c r e a s e  t h e  c o n t r a c t e d  c o a l  amount t o  t h e  l e v e l  o f  t h e  a c c e l e r a t e d  deve lop -  

went s c e n a r i o .  F i a u r e  26 on p.  122,  Vontana Coal P r o d u c t i o n  E s t i n a t e s ,  compares 

t h e  p r o j e c t i o n s  o f  YEAC, N o r t h e r n  Grea t  P l a i n s  Resource Program and P r o j e c t  

Independence. 

By 1980, blontana c o a l  ~ i i n e r s  w i l l  be s t r i p  m i n i n g  a t  l e a s t  a  square  m i l e  a  

y e a r ,  w i t h o u t  any new c o n t r a c t s  beyond \.rhat IlEAC has e s t i m a t e d .  The c u m u l a t i v e  

t o t a l ,  f r o m  1968 t o  1980, w i l l  be o v e r  21 square m i l e s .  The r e c e p t i v e n e s s  o f  

*Presi.',ent F o r d ' s  S t a t e  o f  t h e  l t n ion  message (January  16, 1975) on energy  g o a l s  
i ~ d i c a t e d  t h a t  a c c e l e r a t e d  development o f  t h e  n a t i o n ' s  coa l  r e s o u r c e  i s  p lanned.  



P r o j e c t e d  Montana Coal Produc t ion  
From Coal S a l e s  C o n t r a c t s ,  By Year 

(Data  Gathered October  14-18, 1974 by MEAC) 

E x i s t i n  Mines 
e o d u c t i  on)  

1974 1975 1976 1977 1978 1979 1980 

Peabody - 1 / 2,700,000 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 

Western Energy - 2/ 2,837,000 5,230,000 10,430,000 13,500,OO 14,900,000 17,700,000 19,100,000 

Kni fe  River  31 320,000 320,000 320,000 320,000 320,000 320,000 320,000 

Decker - 4 / 7,000,000 8 ,250,000 10,900,000 10,900,000 14,500,000 12,100,000 13,900,000 

Westmorel and - 5/ 1,500,000 4,000,090 4,000,000 6,500,000 6,500,000 6,500,000 6,500,000 

S u b t o t a l s  14,357,000 20,800,000 28,650,000 34,220,000 39,220,000 39,620,000 42,820,000 

New Mines 
{planned p r o d u c t i o n )  

I 

TOTALS 14,357,000 20,800,000 28,650,000 36,220,000 43,220,000 45,620,000 50,820,000 - 
I 

1 /  The Peabody f i g u r e s  a r e  e s t i m a t e s  o b t a i n e d  from c o r p o r a t e  h e a d q u a r t e r s ,  S t .  Louis ,  Missour i .  Another major s a l e s  - 
c o n t r a c t  f o r  t h e i r  Big Sky Mine n e a r  C o l s t r i p  i s  being n e g o t i a t e d .  

2/  P r o j e c t i o n s  f o r  Western Energy ' s  Big Sky Mine a t  C o l s t r i p  i n c l u d e  coal  consumed a t  C o l s t r i p  Units No. 1 and No. 2 - 
f o r  1975 and beyond. For 1978-1980, they i n c l u d e  coa l  t h a t  would be f u r n i s h e d  t o  C o l s t r i p  Uni t s  No. 3 and No. 4.  
I f  Uni t s  No. 3 and No. 4 a r e  n o t  approved by t h e  s t a t e ,  a p r o j e c t e d  13,500,000 t o n s  would be mined each y e a r .  
Year ly  t o t a l s  would d rop  a c c o r d i n g l y .  

3/ Knife River  C o a l ' s  mine a t  Savage,  Montana, produces l i q n i t e  e x c l u s i v e l y  f o r  t h e  50 megawatt Lewis and Clark  steam - 
p l a n t  n e a r  Sidney.  The m i n e ' s  annual p roduc t ion  f o r  t h e  l a s t  e i g h t  y e a r s  averaged just o v e r  321,000 t o n s .  

4/ P r o j e c t e d  p roduc t ion  f o r  t h e  Decker Coal Mine n o r t h  of t h e  Town of Decker drops  from 1978 t o  1979, r e f l e c t i n g  a - 
shor t - t e rm c o n t r a c t  t h a t  e x p i r e s  i n  1978. I t  i s  very l i k e l y  t h a t  f u t u r e  coa l  s a l e s  c o n t r a c t s  w i l l  b r i n g  1979 and 
1980 pro, iec t ions  t o  1978 l e v e l s .  

5 /  Westmoreland Resources has  n o t  y e t  n e g o t i a t e d  a c o n t r a c t  o r  c o n t r a c t s  t h a t  would boos t  p r o j e c t i o n s  f o r  i t s  Sarpy - 
Creek Mine t o  6,500,000 t o n s  i n  1977. The company r e c e n t l y  provided two u n i t  t r a i n  t e s t  shipments  t o  domest ic  ; u t i l i t i e s ,  and MEAC b e l i e v e s  t h a t  coa l  s a l e s  a t  t h e  e l e v a t e d  l e v e l  can be reasonab ly  a n t i c i p a t e d .  j , 

6/  The S h e l l  o i l  mine w i l l  begin producing i n  1977 a t  2 m i l l i o n . t o n s  a - y e a r  b 1980 product ion i s  planned t o  r e a c h '  - 
8 m i  11 ion t o n s  p e r  y e a r .  1 t  a~sllmeij  t o  i n c r e a s e  - 9 ~ ~ t ' n ' :  i ? i 1 i i o X  t o n s  per y t a r  u n t l l  t h e  deslr-0 1580 

produc t ion  l e v e l  was reached.  



t h e  l a n d  t o  r e c l a m a t i o n  a t tempts ,  and e f f e c t s  o f  m i n i n g  on a q u i f e r s ,  have y e t  t o  

be determined. Tab le  49 below g i v e s  t h e  number o f  acres mined each y e a r  and 

t h e  cumu la t i ve  t o t a l  s i n c e  1968. A l s o  t h i s  t a b l e  i n c l u d e s  o n l y  t h e  f i v e  e x i s t i n g  

mines and does n o t  i n c l  ude new mines, such as She1 1  ' c, scheduled f o r  p r o d u c t i o n  

between 1974 and 1920. 

TABLE 49 

1968-1973 1974 1975 1976 1977 1978 1979 1980 

. . Acres p e r  y e a r  213 343 506 613 690 733 7  90 
Cumul a t i  ve ( a c r e s )  690 903 1459 2521 4196 6561 9659 13547 
Cumulat ive  ( s q  .mi 1  es) 1  . O  1 .4  2.2 3.9 6.5 10.2 15.1 21.16 

Source: Compi l e d  by EQC s t a f f ,  based upon Coal .Development I n f o r m a t i o n  Packet,  
Montana Energy Adv iso ry  Counci 1  , 1974. 

The acreage g i v e n  i n  t h i s  t a b l e  i n c l u d e s  o n l y  t h e , a c r e s  a c t u a l l y  s t r i p  mined, 

n o t  a l l  t h e  l a n d  used by a  s t r i p  mine f o r  a s s o c i a t e d  f a c i l i t i e s ,  which account f o r  

qpprox imate ly  100 t o  150 acres per  mine. 

Montana coa l  i s  econon i i ca l l y  a t t r a c t i v e  f o r  two reasons: i t  i s  i nexpens ive  

and r e l a t i v e l y  c l e a n  b u r n i n g .  Fu tu re  c o s t  es t ima tes  by t h e  Coal Program Support  

Repor t  f o r  t h e  FEA's P r o j e c t  Independence s tudy  show Nor the rn  P l a i n s  coa l  t o  be 

c o n s i s t a n t l y  l ower  p r i c e d  than  coa l  f r o m  o t h e r  p a r t s  o f  t h e  n a t i o n .  (See Table  50 

be1 ow. ) 

TABLE 50 

comparat ive  c o s t  o f  coa l  (*FEA) - 

N o r t h e r n  P l a i n s  3.60 3.92 3.90 4.06 
Appalach ia  8.08 8.06 8.19 8.29 
Midwest 5.54 5  .:89 5.78 ' 5.81 

*Lowest accep tab le  p r i c e  i n  do1 l a r s  pe r  ton .  

Source: P r o j e c t  Independence Repor t ,  Federal  Enerqy A d m i n i s t r a t i o n ,  Yov. 1974. 





FIGURE 27 

CLEAN FUEL DEFICIT RELATIVE 
TO DOMESTIC STEAM COAL PRODUCTION 

1975 1976 1977 1978 1979 1980 

Source:  P r o j e c t  Independence Repor t ,  ?lovember 1974, Federa l  Energy A d m i n i s t r a t i o n .  



The FEA a l s o  es t imates  t h a t  t h e r e  w i l l  be a  shor tage of  l ow-su l fu r  f u e l s ,  

even a1 l ow ing  f o r  expansion i n  desul  f u r i z a t i o n  technology.  I n  t h e  est imates,  

u s i n g  conse rva t i ve  es t imates  o f  low-sul f u r  coa l  p roduc t i on  and a p p l i c a t i o n  o f  

d e s u l f u r i z a t i o n  technology,  t h e r e  i s  p r o j e c t e d  c l ean  f u e l s  d e f i c i t  o f  225 m i l l i o n  

tons  i n  1975 and 100 m i l l i o n  t ons  i n  1980 (38, 306).  Expanded l ow -su l f u r  coa l  

p roduc t ion ,  and use o f  d e s u l f u r i z a t i o n  technology f o r  smokestacks, w i l l  be 

needed t o  make up t h e  d e f i c i t ,  accord ing  t o  t h e  FEA. (See F igu re  27 on p.  123.) 

The FEA expects t h e  d e f i c i t  t o  d isappear  by 1985 by expanded l o w - s u l f u r  coa l  

p roduc t ion ,  widespread use o f  smokes t ack  scrubbers and perhaps changes i n  a i r  

qua1 i t y  laws (38, 309). I n  t h e  s h o r t  term ( t o  1985), Montana coal  i s  expected 

t o  keep i t s  advantage h i n ~ i n q  on s u l f u r  con ten t .  A f t e r  1985, i t s  low p r i c e  i s  

expected t o  make i t  compe t i t i ve .  

There a r e  a t  l e a s t  t h r e e  k inds  of coa l  convers ion p l a n t s  t h a t  cou ld  be 

cons t ruc ted  i n  Montana, These a r e  coa l  - f i r e d  steam genera t ing  f a c i l  i t i e s ,  gas- 

i f i c a t i o n  p l a n t s  and l i q u e f a c t i o n  p l a n t s .  Table  51 on p.125 i d e n t i f i e s  some 

p o t e n t i a l  developments. C o l s t r i p  U n i t s  1  and 2  a re  under c o n s t r u c t i o n  and t h e  

Montana Board o f  Na tu ra l  Resources i s  c u r r e n t l y  r ev i ew ing  p lans f o r  

C o l s t r i p  3  and 4 through t h e  p e r m i t  process es tab l i shed  by t h e  U t i l i t y  S i t i n g  

Ac t .  A f t e r  1985 s y n t h e t i c  f u e l  p l a n t s  may be developed e x t e n s i v e l y  t o  supple- 

ment n a t u r a l  o i l  and gas supp l i es ,  

Table 52 on p.126 shows t h e  employment, water,  and coal  use s t a t i s t i c s  f o r  

t h e  p l a n t s .  It should  be noted t h a t  these  s t a t i s t i c s  a r e  p r e l i m i n a r y .  The 

complete a n a l y s i s  i s  a v a i l a b l e  i n  t h e  Department o f  Na tu ra l  Resources' Env i ron-  

mental Impact Statement on C o l s t r i p  U n i t s  No. 3  and 4, re leased  November 25, 

1974. 



T A B L E  51 - Faci 1 i t i e s  _Ilnder Cons t r i ~ c t j  on, 
P,ppl i e d  for  or Publicly Proposed 

I F a c i l i t y  
Loca t i on  C a p a c i t y  S t a t u s  -- 

I C o l s t r i p  1 m d  I1 C o l s t r i p ,  Rosebud 330 megawat t s  c a p a c i t y  e a c h  Under c o n s t r u c t i o n  hy  B e c h t e l  C o r p o r a t l c n  f o r  I 
County (330 g e q a w a t t s  e q u a l  330,000 Montana Power (50%) and Fuge t  Sow:d Power and , 

k i l o w a t t s )  . L i g h t  ( 5 0 % ) .  C o l s t r l p  I due  on  l i n e  September  1 
1975. Y o l s t r i p  I1 due  on l ~ n e  September  1976. I 

C o l s t r i p  I11 and N C o l s t r i p ,  Rosebud 700 mepawa t t s  c a p a c i t y  each .  Montana Power ( 3 0 % ) ,  Puget  Sound (252)  , P o r t -  1 
County l a n d  Gas and E l e c t r l c  (2O%),  Washington Water 

Power ( 1 5 s )  and  P a c i f i c  Power and L i g h t  (109) 
have  an  a p p l i c a t i o n  t o  c o n s t r u c t  pend ing  b e f o r e  
the Energy  P l ann ing  D i v i s l o n ,  Montana Depar tment  
o f  N a t u r a l  Resources  and C o n s e r v a t i o n .  F i n a l  
d e c i s i o n  is made b y  t h e  Board o f  N a t u r a l  
Resou rce s .  The Depa r tmen t ' s  f i n a l  e n v i r o n m e n t a l  
Impact  s t a t e m e n t  and r e c o m e n d a t i o n s  w i l l  b e  
b e f o r e  t h e  Board o n  o r  b e f o r e  J a n u a r y  31 ,  1975.  

B u r l i n g t o n  N o r t h e r n  Nor thwes t  o f  C i r c l e ,  
S y n t h e t i c  F u e l s  P l a n t  HcCone County. Dreyer  

B r o t h e r s  r a n c h  - now 
who l ly  owned by Bur l i ng -  
t on  Nor thern .  

I 
! 
; Nor the rn  N a t u r a l  
j Gas -- C i t i e s  S e r v i c e  
j Gas Company g a s i f i c a -  
: t i o n  complex (Re fe r ence  i 10 ,  T a b l e  1-81 

S o u t h e a s t  Xontana or 
N o r t h v e s t  Wyoming. 

D a i l y  p r o d u c t i o n  : 
1.00C1 t o  3,000 t o n s  amnonia ;  
2.500 t o  5 , 000  t o n s  n e t h a n a i -  
me thy l  f u e l ;  10 ,000 t o  30 ,990 
b a r r e l s  s y n t h e t i c  d i e s e l  f u e l ;  
12 ,000 t o  32,000 a c r e  f e e t  o f  
w a t e r ;  a n d  5 t~ 1 3  m i l l i o n  
t o n s  o f  l i g n i t e  would be con- 
sumed a n n u a l l y .  

Four  " s t a n d a r d "  s y n t h e t l ;  
n a t u r a l  g a s  (SNG) ? l a t u ,  
250 m i l l i o n  c u b i c  f e e t  & e r  
day  c a p a c i t y  e ach  -- c o n p l e x  
t o  u s e  a t o t a l  o f  198 ,530 
t o n s  o f  c o a l  p e r  day.  

Nor thern  Na tu r a l  anal C i c i c s  S e r v i c e  p l a n  

Dreyer  B r o t h e r s  I n c .  f a  EN s u b s i d i a r y )  
h a s  a p p l i e d  t o  the Dept.  o f .  ! t a t u r a l  
Resources  and C o n s e r v a t i o n  f o r  r i g h t s  to 
67 ,000 acre f e e t  o f  w a t e r  a n n u a l l y  from 
F o r t  Peck R e s e r v o i r  f o r  i n d u s t r i a l  and 
i r r i g a t i o n  u se .  C o n s t r u c t i o n  f o r  s eg -  , 

ments  o f  t h e  industrial complex c o u l d  
s t a r t  w i t h i n  t h e  f o l l o w i n g  t ime  f rames:  I 

LO 
ammonia - 2 y e a r s ;  m e t h y l  f u e l  - 3 t o  5 N 

y e a r s ;  and  s y n t h c t i c  d i e s e l  f u e l  - 5 7 

y e a r s .  No c o n s t r u c t i o n  d e c i s i o n s  have  
t 

t o  c o n s t r u c t  £oar 250 m i l l i o n  f e e t  p e r  
day  c o a l  g a s i f i c a t i o n  p l a n t s .  P e a b d y  
Coal  h a s  ag r eed  t o  s u p p l y  800 m i l l i o n  
t o n s  o f  c o a l  and t h e  g a s  companies a r e  
n e g o t i a t i n g  f o r  a n o t h e r  l i k e  amount. 
Through 1975,  10  t o  11 m i l l i o n  d o l l a r s  
w i l l  b e  s p e n t  on i n i t i a l  development ;  
c o n s t r u c t i o n  c o u l d  s t a r t  i n  1976-77 
w i t h  o p e r a t i o n  i n  1979 or 1980.  Pea- 
b s d y ' s  r e s e r v e s  l i e  w i t h i n  t h e  YE p o r -  
t i o n  o f  t h e  N o r t h e r n  Cheyenne Reserva-  
t i o n  and t h e i r  v a l l d i t y  i s  i n  doub t .  

been made -- BN p r o c e e d i n g  w i t h  f e a s i -  
b i l i t y  s t u d i e s .  I t  i s  u n c e r t a i n  whe the r  
t h e  f a z i l i t i e s  would b e  s u b j e c t  t o  tile 
Montana U t i l i t y  S i t i n g  Act.  

I Co lo r ado  I n t e r s t a t e  S o u t h e a s t  Montana. One " s t i n d a r d "  SllG p l a n t  Colorado  I n t e r s t a t e  h a s  an c p t i o n  on 300 ' 

1 
Gas -- Wes tno re l and  u s i n g  25 ,000  t o n s  o f  zeal m i l l i o n  t o n s  o f  c a a l  and 10,DOC a c r s  ! 
Coal  Company (Re fe r ence  p e r  day .  f e e t  p e r  y e a r  o f  u a t e r  r o  b e  s u p 2 l i e d  
l o ,  T a b l e  3-8) by  Westmoreland f o r  development  o f  a 

g a s i f i c a t i o n  p r o j e c t .  S t a t u s  o f  f e a s i -  
b i l i  t y  s t u d i e s  unknown. 

C . .~ . .. . . . .  . 

i 

Source: Coal Development Information Packet, Fontana Energy Advisory Counci 1 , December 1974 



T A B L E  52 

Impact Data P r o j e c t i o n s  
For C o l s t r i p  P r o j e c t  ( P l a n t s  I ,  11,  I11 and IV) 

P l a n t  Requirements 

Empl oymen t 
Water 
Acreaqe 

Coal Requirements 

Tons per yea r  

Total  mine employment 

160 empl oyees 
39,000 a c r e  f e e t  per  year  
700 a c r e s  p lu s  p l a n t  complex, su rqe  

pond and ash pond 

Approximately 9 m i l l i o n  t o n s  per  yea r  
( v a r i e s  v ~ i t h  load f a c t o r )  

500 err~pl oyees 

Acreage ( t o t a l  ) 11,000 a c r e s  

Populat ion Impact ( no t  i nc lud ing  c o n s t r u c t i o n  f o r c e )  

Tota l  s e r v i c e  personnel 160 employees 
Total  p r o j e c t  employment 820 employees 
Secondary jobs  2,214 employees 
Tota 1 new empl oyment 3,034 e~npl oyees 
Total  populat ion i n c r e a s e  3,499 empl oyees* 

(Note: Montana's Energy Pl anninq Div i s ion  w i l l  r e l e a s e  d e f i n i t i v e  d a t a  on 
t h e  C o l s t r i p  p r o j e c t  w i th in  a few weeks. The d a t a  p resen ted  here in  should 
be regarded a s  ske tchy  and p r e l im ina ry .  ) 

*2.8 m u l t i p l i e r - s t a t e w i d e  r a t i o  of populat ion t o  jobs  i n  1970. 

Source: Coal Development Informat ion Packe t ,  Yontana Energy Advisory Council 
December 1974. 

Future  gene ra t i ng  p l a n t s  may no t  n e c e s s a r i l y  fo l low t h e  p a t t e r n  o r  s i z e  given 

i n  t h e  C o l s t r i p  d a t a .  A probable  s t anda rd  would be a 1 ,000 megawatt p l a n t ,  

used i n  t h e  Northern Great  P l a i n s  Resource Program p r o j e c t i o n s .  The same 

s t a t i s t i c s  a r e  given i n  Table  53 on p. 727 f o r  a hypothe t ica l  p l a n t  i n  south-  

e a s t e r n  Montana. 

The technology f o r  syn the s i z ing  o i l  and gas  from coal has been a v a i l a b l e  

f o r  a long t ime.  Beginning i n  t h e  l a t e  19 th  cen tu ry  and con t inu ing  through 

World War I1  gas manufactured from coal was a v a i l a b l e  commercially i n  t h e  United 

S t a t e s  (38 ,  135 ) .  The U.S. undertook a major e f f o r t  t o  syn the s i ze  f u e l s  from coal 

. .- 



TABLE 53 

Hypo the t i ca l  1,000 Meqawatt Power P l a n t  

P l a n t  Requirements 

Empl oyment 165 employees 
Water 18,000 ac re  f e e t  per  year  
Acreage 500 acres 

Tons per  yea r  3,800,000 tons  
Reserve requi rements  166,000,000 tons  
Empl oymen t 100 emplqyees 
Acreage ( c u r r e n t )  519 acres 
Acreage ( t o t a l  ) 2,728 acres 

P l a n t  Emissions (1  i m i t e d  1 i s t i n g )  - -- - 

Sul f u r  10,260 I b s . / h r .  
N i t r o u s  ox ides  7,180 l b s . / h r .  
Water vapor 6,333,000 I b s . / h r .  
P a r t i c u l a t e  400 I b s . / h r .  

Popu la t i on  Impact 

P r o j e c t  empl oymen t 265 employees 
Secondary jobs  450 employees 
To t a  1 new empl oymen t 715 employees 
T o t a l  popu la t i on  inc rease  2,100 people 

(Note: The popu la t i on  impact da ta  a r e  f o r  a power p l a n t  i n  ope ra t i on .  The 
nuabers do n o t  r e f l e c t  t h e  l a r g e  work f o r c e  necessary t o  c o n s t r u c t  t h e  p l a n t . )  

Source: Coal Development I n f o r m a t i o n  Packet, !lantana Energy Adv iso ry  Counc i l ,  
December 1974. 

i n  t h e  l a t e  1940s and e a r l y  1950s, b u t  abandoned i t  f o r  economic reasons. There 

a r e  severa l  coa l  convers ion  processes p r e s e n t l y  under developnient i n  t h e  U.S. 

One i s  t he  L u r g i  process inven ted  i n  Germany i n  t he  1930s t o  g a s i f y  non-coking 

coa l  us i ng  oxygen and steam. It produces a low-BTU gas t h a t  can be conver ted t o  

e l e c t r i c i t y  o r  used f o r  i n d u s t r i a l  h e a t i n g  a t  o r  near t h e  p roduc t i on  s i t e  (38, 135) .  

Several  h i  gh-BTU processes have reached t h e  p i  1 o t - p l  a n t  1 eve1 . The Hygas , 

synthane, Bi-gas, and Cop P,cceptor coa l  g a s i f i c a t i o n  processes a re  be ing  sponsored 



a t  l e a s t  i n  p a r t  by f e d e r a l  r e s e a r c h  and development funds  (38, 135) .  High-BTU 

gas can be used i n  p i p e l i n e s  f o r  shipment t o  demand r e g i o n s .  There a r e  no com- 

m e r c i a l  s y n t h e t i c  p l a n t s  c u r r e n t l y  i n  o p e r a t i o n  i n  t h e  U n i t e d  S t a t e s ,  and w i t h  

s e v e r a l  p o s s i b l e  development r o u t e s  a v a i l a b l e  p r o d u c t i o n  p o t e n t i a l  i s  v a r i a b l e .  

Coal f o r  most processes need n o t  have any s p e c i a l  c h a r a c t e r i s t i c s .  The federa l  

government c o u l d  d i scourage  t h e  c o n s t r u c t i o n  o f  new techno logy  p l a n t s  and focus 

on t h e  e x i s t i n g ,  b u t  more expens ive,  L u r g i  g a s i f i c a t i o n  techno logy  (38,  1 3 5 ) .  

I n  t h i s  case, economic c o n s i d e r a t i o n s  would p r e c l  ude s u b s t a n t i  a1 s y n t h e t i c  fue l  

p r o d u c t i o n  b e f o r e  1985 (38, 135) .  O r  t h e  f e d e r a l  government c o u l d  s u b s i d i z e  t h e  

c o n s t r u c t i o n  o f  p l a n t s  u s i n g  e x i s t i n g  techno logy  and under tak  an a c c e l e r a t e d  

program t o  deve lop  advanced approaches. A  m a j o r  1  i m i t a t i o n  he re  would be t h e  

necessary  l e a d  t imes  f o r  demons t ra t i on  and c o n s t r u c t i o n .  

Coal l i q u e f a c t i o n  techno logy  a l s o  i s  b e i n g  developed by t h e  f e d e r a l  govern-  

ment and i n d u s t r y .  A s o l v e n t - r e f i n e d  c o a l  p i l o t  p l a n t  now i s  b e i n g  b u i l t  by 

t h e  government. I n d u s t r y  has been a c t i v e  i n  t h e  process development and l a b -  

o r a t o r y  work. Some p r o d u c t s  of t h e  process can be used as f u e l  o i l .  Naphtha 

produced can be used as a  pe t rochemica l  feeds tock .  There a r e  no l i q u e f a c t i o n  

p l a n t s  o f  commercial s i z e  i n  o p e r a t i o n  i n  t h e  U n i t e d  S t a t e s .  

The m a j o r  b a r r i e r  t o  p r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f r o m  c o a l  has been c o s t  

S y n t h e t i c  high-BTU gas (p ipe1  i n e  gas) c o s t s  o f  $2.00 o r  more p e r  mi 11 i o n  BTUs 

make i t  g e n e r a l l y  non-competi t i v e  w i t h  n a t u r a l  gas (38, 139) .  A t  c rude  o i l  

p r i c e  l e v e l s  of  $11 a  b a r r e l ,  l i q u i d  f u e l s  produced f r o m  c o a l  c o s t i n g  l e s s  t h a n  

$19 a  t o n  a r e  l e s s  expens ive than  n a t u r a l  pe t ro leum p r o d u c t s  (38, 139) .  F i g u r e  

28 on p. 129 shows t h e  c o s t  f o r  high-BTU p i p e l i n e  gas, l i q u i d s  and low-BTU gas 

f o r  a  range o f  coa l  c o s t s  f r o m  e a s t e r n  and wes te rn  l o c a t i o n s .  

S y n t h e t i c  fue l  t echno logy  can produce a  c l e a n  b u r n i n g  f u e l  from a  " d i r t y "  

one. I n  t h e  convers ion  process t h e  s u l f u r  c o n t e n t  o f  t h e  feed coa l  can be 



. SYNTHETIC FUELS PRICE SENSITIVITY TO COAL 
FEED COSTS [15% DCF] 

*Assuniinq no coal t r anspor t a t ion  c o s t ,  mine mouth conversion 

Source: Pro jec t  Independence Report-, Federal Enerq,y Gclmi n i  s t r a t i o n ,  1,lover;lber 1974.  



removed, so i t  i s  p o s s i b l e  t o  make h i g h - s u l  f u r  coa l  e n v i r o n m e n t a l l y  a c c e p t a b l e .  
1 

Coal c o n v e r s i o n  i n  genera l  i s  a  heavy u s e r  o f  energy  and e f f i c i e n c i e s  a r e  n o t  

as g r e a t  as i n  d i r e c t  c o a l  u s e .  The c o n v e r s i o n  e f f i c i e n c y  o f  a  c o a l  b u r n i n g  steam 

g e n e r a t i  on p l a n t  i s  about  33 p e r c e n t ;  g a s i f i c a t i o n  and 1  i q u e f a c t i o n  i s  approx-  

i m a t e l y  60 p e r c e n t  e f f i c i e n t .  P o t e n t i a l  e n v i  ronmenta l  - impac ts  a r e  n o t  y e t  

f u l l y  d e f i n e d ,  b u t  some l a n d ,  w a t e r  and a tmospher i c  p o l l u t i o n  i s  i n v o l v e d .  

A p p r o x i m a t e l y  4.9 t o n s  o f  p a r t i c u l a t e s  and 8.7 t o n s  o f  s u l f u r  o x i d e s  p e r  day 

wou ld  be produced f r o m  c o a l  g a s i f i c a t i o n  p l a n t s  u s i n g  t h e  L u r g i  p rocess (38,  210) .  

A  c o a l  1  i q u e f a c t i o n  p l a n t  p r o d u c i n g  t h e  e q u i v a l e n t  number o f  BTUs i n  o i l  would 

genera te  h a l f  t h e  p o l l u t a n t s  o f  a  g a s i f i c a t i o n  p l a n t ,  b u t  o i l  wou ld  genera te  

more p o l l u t i o n  t h a n  gas when burned (38,  210) .  

S y n t h e t i c  gas p r i c e s  seem t o  i n d i c a t e  i t  i s  n o t  economical  t o  b u i l d  a  

g a s i f i c a t i o n  p l a n t .  Low p r i c e s  i n  t h e  n a t u r a l  gas i n d u s t r y  b a s i c a l l y  caused 

by  f e d e r a l  p r i c e  r e g u l  a t i o n  make c o a l  g a s i f i c a t i o n  p r o j e c t s  economical  l y  

u n f e a s i b l e .  The Federa l  Power Commission r e g u l a t e s  t h e  p r i c e  o f  gas s o l d  

i n t e r s t a t e .  The p r i c e  f o r  t h e  gas i s  based on t h e  c o s t  o f  p r o d u c t i o n  p l u s  a  

f a i r  r a t e  o f  r e t u r n .  The s e l l i n g  p r i c e  i s  b e i n g  h e l d  a r b i t r a r i l y  low,  t h u s  

s t i m u l a t i n g  demand and l o v ~ e r i n g  t h e  amount o f  econon ic  r e s e r v e s .  A t  t h e  1972 

p r i c e s ,  t h e r e  were a p p r o x i m a t e l y  257 t r i l l i o n  c u b i c  f e e t  o f  gas i n  t h e  U n i t e d  

S t a t e s  wh ich  c o u l d  be economical  l y  produced.  

S y n t h e t i c  n a t u r a l  gas c o s t s  a p p r o x i m a t e l y  $1.86 t o  $2.87 p e r  thousand 

c u b i c  f e e t  (4,  2 4 ) .  The U.S. G e o l o g i c a l  Survey e s t i m a t e s  t h e  t o t a l  und iscove red  

gas r e s e r v e s  a t  2,100 t r i l l i o n  c u b i c  f e e t  ( 4 ,  2 4 ) .  Exxon C o r p o r a t i o n  e s t i m a t e s  

t h a t  1,200 t r i l l i o n  c u b i c  f e e t  o f  gas c o u l d  be recove red  a t  a  c o s t  o f  70 c e n t s  

p e r  thousand c u b i c  f e e t  o r  l e s s  (& 24) .  These r e s e r v e s  a r e  4.5 t imes  what 

c o u l d  be r e c o v e r e d  u n d e r t h e  1972 p r i c e s . A t  e x i s t i n g  r a t e s  o f  consumpt ion,  t h e r e  

i s  enough n a t u r a l  gas a t  t h e  70 c e n t  p r i c e  t o  y i e l d  a  50-year n a t u r a l  gas s u p p l y .  



A t  h i g h e r  p r i c e s  demand c o u l d  f a l l  ( 4 ,  2 4 ) .  

G a s i f i c a t i o n  p l a n t s  a r e  b e i n g  c o n s i d e r e d  now because t h e r e  i s  economic 

i n c e n t i v e  f o r  p u b l i c  u t i l i t i e s  t o  engage i n  c a p i t a l  i n t e n s i v e  a c t i v i t i e s .  

Edward J. M i t c h e l l ,  a  c o n s u l t a n t  f o r  t h e  Fo rd  Energy P o l i c y  P r o j e c t ,  uses a  

g a s i f i c a t i o n  p r o j e c t  t o  i l l u s t r a t e  t h i s  s i t u a t i o n  i n  h i s  book,  U.S. Energy 

P o l i c y :  - A  Pr imer .  A j o i n t  p r o j e c t  between t h e  M ich igan -Wiscons in  P i p e l i n e  

Company and t h e  Peop les '  N a t u r a l  Gas Company o f  Chicago t o  c o n v e r t  N o r t h  

Dakota c o a l  t o  s y n t h e t i c  gas and t o  t r a n s p o r t  i t  t o  Y i c h i g a n  consumers i s  used 

as an example: 

The d e l i v e r e d  c o s t  o f  t h e  gas i n  M ich igan  would be $1.75 p e r  thousand 
c u b i c  f e e t ,  o r  r o u g h l y  t h r e e  and o n e - h a l f  t i m e s  t l i e  c u r r e n t  c o s t  o f  
gas i n  t h e  s t a t e  t o  t h e  companies. U n q u e s t i o n a b l y  t h e r e  i s  a  gap 
between s u p p l y  and demand f o r  gas i n  Y i c t i i g a n .  P,ut t h e  gap i s  a t  a  
p r i c e  l e s s  t h a n  a  t h i r d  o f  t h e  c o s t  o f  t h e  gas t o  be d e l i v e r e d .  

I s  t h e r e  a  gap t o  be f i l l e d  a t  a  p r i c e  t h r e e  and a  h a l f  t i m e s  c u r r e n t  
p r i c e s ?  A lmost  c e r t a i n l y  n o t .  Then how can t h e  p r o j e c t  succeed? 
S i m p l y  because t h e  h i g h - p r i c e d  s y n t h e t i c  qas w i l l  be " r o l  l e d - i n "  w i t h  
t h e  cheap n a t u r a l  gas and a  moderate  average p r i c e  w i l l  r e s u l t .  

Bu t  why do t h e  p i p e ' i n e s  want  t h e  p r o j e c t ?  Eecause i t  w i l l  i n c r e a s e  
t h e  r a t e  base and t h u s  t h e  p r o f i t s  o f  t h e  companies, someth ing t h a t  
does n o t  happen when h i g h e r  n a t u r a l  gas p r i c e s  a r e  passed on t o ~ t h e  
consumer (4,  25).  

I n  P l i t c h e l l ' s  a n a l y s i s  two governmenta l  p o l i c i e s  c o u l d  e l i m i n a t e  t h e  need 

f o r  any g a s i f i c a t i o n  p l a n t s  i n  t h e  cominq y e a r s .  One would  be s i m p l y  e l i m i n a t e  

t h e  Federa l  Power Commission's p r i c e  r e g u l a t i o n s  on gas s o l d  i n t e r s t a t e .  The 

second would  i n v o l v e  chang ing t h e  way u t i l i t y  p r o f i t s  a r e  c a l c u l a t e d  by e l i m i n a t i n g  

t h e  t e r r ~ p t a t i o n  t o  expand p r o f i t s  t h r o u g h  c a p i t a l  i n t e n s i v e  expans ion o f  t h e  r a t e  

base.  

l J i t h o u t  sho r tage  o f  n a t u r a l  gas o r  a  t r i p 1  i n g  o f  n a t u r a l  gas p r i c e s  s o l d  

i n t e r s t a t e ,  s y n t h e t i c  n a t u r a l  gas c c u l d  n o t  p o s s i b l y  be a  f a c t o r  i n  t h e  i n t e r -  

s t a t e  marke t .  However, i f  t h e r e  i s  no c o n s e r v a t i o n ,  a  s h o r t a g e  i s  l i k e l y .  

Supplemental  suppl  i e s  would i n c l u d e  n a t u r a l  gas s y n t h e s i z e d  f r o m  coal ,  1  i q u e f i e d  



n a t u r a l  gas, gas f r o m  t h e  N o r t h  S lope o f  A laska and Mackenzie D e l t a  o f  Canada, 
! 

and l i q u i d  s y n t h e t i c  n a t u r a l  gas.  T a b l e  54 on p.135 o f f e r s  a  c o s t  compar ison 

o f  supp lementa l  n a t u r a l  gas s u p p l i e s .  The s t r o n g e s t  m a r k e t  f o r  Montana s y n t h e t i c  

n a t u r a l  gas i s  i n  t h e  Dakotas,  Vebraska, Yl innesota and Iowa. However i t  would  

be l o w e r  p r i c e d  t h a n  gas f r o m  A l b e r t a  and f r o m  t h e  r l o r t h  S lope  o f  A laska t o o .  

A f t e r  1985, n a t u r a l  gas demand w i t h o u t  c o n s e r v a t i o n  i n  t h e  FEA's e s t i m a t i o n  w i l l  

be s u f f i c i e n t l y  h i g h  t o  w a r r a n t  t h e  development o f  a1 1  s i lppl  m e n t a l  f u e l  supp l  i e s .  
I 

P r o j e c t  Independence has two s c e n a r i o s  f o r  s y n t h e t i c  f u e l  p r o d u c t i o n  i n  

Montana. The bus iness-as-usua l  case assumes no change i n  t h e  qovernment 's  p r e -  

embargo p o l i c i e s ,  no r e l a x a t i o n  o r  postponement o f  env i ronmen ta l  s tandards  and 

no i n c e n t i v e s .  The a c c e l e r a t e d  development case assumes s u b s t a n t i a l  r e l a x a t i o n  

o r  o t h e r  modi f i c a t i c n  o f  env i ronmen ta l  s tandards ,  i n c e n t i v e s  such as p r i c e  

suppor t s ,  p r i o r i t y  a1 1  owances, a c c e l e r a t e d  r e s e a r c h  f u n d i n g  and c o n s t r u c t i o n * .  

Mcntana s y n t h e t i c  o i l  and gas p r o d u c t i o n  wou ld  b y i n  i n  1385 w i t h  m a r g i n a l  

g rowth  i n  s y n t h e t i c  o i l  under  t h e  bus iness -as -usua l  assumpt ions a v i  f a s t e r  

g rowth  under  a c c e l e r a t e d  development ( 7 6 ) .  (See F i g u r e s  29 and 30 on pp. 133-134.) 

I n  a c c e l e r a t e d  crowth ,  Yontana p r o d u c t i o n  o f  s y n t h e t i c  o i l  and qas would b e g i n  

i n  1980 w i t h  much l a m e r  r a t e s  o f  q r o w t h  f o r  b o t h  o i l  and aas ( 7 6 ) .  

A ri-ajor ~ [ r p p l e m e n t a r y  r p s o u r c e  need& f o r  c e a l  c o n v ~ r s i o n  f a c i  1 i t i e s  i s  

w a t e r .  I n  t h e  steam g e n e r a t i o n  p rocess ,  i t  i s  a  c o o l a n t .  I n  ~ a s i f i c a t i o n  

and l i q u e f a c t i o n  i t  i s  a  sou rce  o f  hydrogen.  I n  e a s t e r n  i lon tana,  i n  t h e  

Ye1 1  owstone R i v e r  Bas in ,  t h e r e  a r e  compet ing  uses f o r  1:ater. i ~ i o s t l y  f o r  i r r i r l a t e c !  

a g r i c u l t u r e .  Land i n  t h e  Y e l l o w s t o n e  R j v e r  Cas in  has been i r r i g a t e d  i n c r e a s i n g l y  

beyond e s t i m a t e s  o f  b o t h  f e d e r a l  and s t a t e  agenc ies .  Acco rd inq  t o  p r i v a t e  p l a n s  

niore l a n d  w i l l  be i r r i g a t e d  i n  t k  f u t u r e  ( 7 7 ) .  T k i  b r i n a s  t h e  Flontana c i t i z e n r y  

t o  a  c r u c i a l  c h o i c e :  v!$ich s h a l l  be b e n e f i t e d  by qovernmental  p o l i c i e s ,  

* P r e s i d e n t  F o r d ' s  energy  proc~ram (as s t a t e d  i n  t h e  1975 S t a t e  of t h e  Un ion Message) 
i n c l u d e s  a c c e l e r a t e d  development o f  t h e  s y n t h e t i c  f u e l s  i n d u s t r y  and t h e  i n c e n -  

. q-ives s t a t e d  above. 
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F IGURE 30 

PROJECTED BUSINESS-AS-USUAL AND ACCELERATED GROWTH 

CURVES FOR MONTANA SYNTHETIC PIPELINE GAS 

12 DEFICIT*(WITHOUT 
SYNTHETIC FUEL CONTRIBUTION) 

NET OUTPUT AND 
NATIONAL DEFICIT, 

1 o9 SC F/DAY 

1975 1980 1985 1990 1995 2000 2005 
CALENDAR YEAR 

* BASED ON DEPARTMENT OF INTERIOR ESTIMATES 

Source: TRW Systems Group, Coal Development i n  Montana, November 1974. 



TABLE 54 

Competitive supplementary gaseous fuels 
. ?Source: Branch of rVatural Gas, Division o f  Fossil Fuels, LrSBM) 

Market area Fuel 
Wholesale price 
$/million Btu 
(! 972 dc!!ars) 

North and South Dakota, 
Nebraska, Minnesota, Iowa 

Yontana, Wyoming, Colorado, Utah 

(',llifor~lia, Nevada, Arizona 

\5 ~shington, Oregon, Iddio 

-- - 
V r .  o:lI Synthet~c S3ti1r,1l  G:IS 

1 iclil~f~ecl h'aturLli Gas. 
\uclear Stirnul,lted.Naturul Gas. 

'*Gas from Alaskan North Slope and Canddian Mackenzie Delta. 
.' Liquid Synthetic Natural Gas. 

Source: Northern Great Plains Resource Program, Interim Summary Report, 1974 

CSNG* (Western) 
CSNG (Eastern) 
L N C ~  
NSGS 
North Slope** (in to 

U.S. West) 
North Slope (into 

U.S. Central) 
Alberta Gas 
CSNG (Western; 
CSNG (Eastern) 
NSG 
North slope (in to 

U.S. West) 
Alberta Gas 
CSNG (Western) 
CSNG (Eastern) 
LNG 
NSG 
North Slope ( ~ n t o  

U.S. West) 
Alberta Gas 
Alaska LNG 
CSNG (Westem) 
CSNG (Eastern) 
LSNGs 
LSNS 
NSG 
North Slope (into 

U.S. Wcst) 
Alberta G3s 
Aldbkn LIJG 
- 

1.10-1.27 
1.24- 1.40 

1.35 
0.86- 1.05 

1.37 

1.16 

0.97 
0.9 1 - 1.08 
1.34-1.50 
0.67-0.86 

1.07 

0.67 
1.04- 1.2 1 
1.52- 1.68 

1.47 
0.80--0.99 

0.90 

0.50 
1.25 

0.96 1.13 
1.26- I .42 

1.40 
1.47 

0.75-0.92 
0.87 

0.47 
1.31 



a g r i c u l  t u r e  o r  energy development? 

The P r o j e c t  Independence base development scenar io  p r e d i c t s  t h a t  water  I 

a l l o c a t i o n s  f o r  s y n t h e t i c  gas p roduc t i on  w i l l  be 146,000 acre  f e e t  a  yea r  by 

1985. The acce le ra ted  development scenar io  p r e d i c t s  water  requi rements f o r  

g a s i f i c a t i o n  w i l l  be 876,000 ac re  f e e t  per  year  by 1985. (See F igure  31 on 

p. 137 . )  

The Bureau o f  Reclamation has a1 ready con t rac ted  approx imate ly  258,000 

acre  f e e t  o f  water  f rom Y e l l o w t a i l  Reservo i r  f o r  use i n  Montana. Depending on 

f ede ra l  p o l i c i e s  concern iqg n a t u r a l  gas and s y n t h e t i c  f u e l s  p roduc t ion ,  t h e  

water  requirements may f a l l  somewhere among t h e  th ree .  

Demand f o r  i r r i g a t i o n  water  i n  t h e  Yel lowstone Basin has been on t h e  

increase.  According t o  a  S o i l  Conservat ion Serv ice  survey, 19,750 acres of  

l and  was newly i r r i g a t e d  w i t h i n  t h e  l a s t  t h r e e  years  (77 ) .  An a d d i t i o n a l  

36,840 acres o f  l a n d  i s  expected t o  be i r r i g a t e d  w i t h i n  t h e  nex t  two years  (77) .  

Another 126,900 acres o f  l a n d  i s  planned f o r  i r r i g a t i o n  between 1976 and 1985, 

b r i n g i n g  t h e  t o t a l  new i r r i g a t i o n  by 1985 t o  193,490 acres (77) .  Most of t h e  

l a n d  wi 11 be i r r i g a t e d  by s p r i n k l e r  systems. S p r i n k l e r s  a re  approx imate ly  70 

percen t  e f f i c i e n t  i n  use o f  water  compared t o  50 percent  e f f i c i e n c y  i n  f lood  

systems (78) .  App ly ing  t h e  most r e c e n t  c ropp ing  pa t t e rns  (1972) r evea l s  a  per  

ac re  d i v e r s i o n  requi rement  o f  t h r e e  ac re  f e e t  per  year  f o r  t h e  s p r i n k l e r  systems 

and f i v e  ac re  f e e t  per  yea r  f o r  f l o o d  systems (78) .  Much o f  t h i s  water  i s  n o t  

consumed by t h e  crops and r e t u r n s  t o  t h e  stream. 

Table 55 on p. 138 l i s t s  t he  t o t a l  water  a l l o c a t e d  i n  t he  Yel lowstone Basin 

f o r  coa l  g a s i f i c a t i o n  and/or planned i r r i g a t i o n  development i n  Montana. It 

s t resses  a1 1  oca t ions  r a t h e r  than  consumption because coal  g a s i f i c a t i o n  p l a n t s  

need t o  have water  resources assured be fo re  c o n s t r u c t i o n  begins and some i r r i g a t i o n  

water  would be re tu rned  downstream by r e t u r n  f l ow .  It has been assumed t h a t  a l l  





TABLE 55 

Ye1 1 owstone Water A1 1 ocat  ions (1 985) 

I r r i q a t i o n  Planned 

Energy Development ( P r o j e c t  Independence P r o j e c t  i ons )  

None* Business As Usual Acce le ra ted  Deve lo~ment  
(145.0 AF)- (876.0 AF) 

None 0 146,000 1 
876 ,00°1 

1973-1975 (36,840 acres)  
Highest** 11 0,520 

Base*** 184,200 , 3 3 0 , 2 0 0  [I,", 1 , 0 6 ~ , 2 ~ 0 ~ ~  
damming and n o t  s u f f i c i e n .  

Through 1985 (193,490'acres) a uaducts water su 
(cumul a t i  ve 

H i  ghes t** 

Base*** 967,450 I - 1 ,I 13,450 I 1,843,450 
a3 
Cr) - 
I 

Water Avai lab1  e 

A = 500,000-600,000 AF = Maximum amount o f  water  a v a i l a b l e  t o  Montana w i t h o u t  s torage and w i t h o u t  ins t ream f l o w  d u r i n g  
per iods o f  low f low.  (50-60 percent  o f  t o t a l  Yel lowstone water  a v a i l a b l e )  

B = 1,000,000-1,200,000 AF = Maximum amount o f  water a v a i l a b l e  t o  Montana and Wyoming w i t h  ex tens i ve  s torage and aquaduct 
system. (50-60 percent  o f  t o t a l  Ye1 1 owstone water  ava i  1 ab le )  

C = Not enough water  a v a i l a b l e  w i t h  maximum darrming, i f  inst ream f l o w  i s  maintained. 

*Hypothet ica l  case o f  no development. 
**Highest e f f i c i e n c y - - u s i n g  ~ p r i n k l e r  i r r i g a t i o n  system assuming 1972 cropping p a t t e r n  requ i res  3.0 acre  f e e t  per  acre  
p e r  year  d i v e r s  i o n  requirement.  
**Base e f f i c i e n c y - - u s i n g  f l o o d  i r r i g a t i o n  system o f  moderate e f f i c i e n c y  assuming 1972 c ropp ing  pa t te rns  r e q u i r e  5.0 acre  
f e e t  per  yea r  d i v e r s i o n  requ i  rement. 

Sources: Energy p r o j e c t i o n s - - P r o j e c t  Independence, Department o f  I n t e r i o r  est imates (1974). 
I r r i g a t i o n  planned--Department o f  Natura l  Resources Soi 1 Conservat ion Serv ice  Survey (1  974). 
Water ava i lab le - -Nor thern  Great P la ins  Resource Program--Water Work Group Report (Dec. 1974). 
A1 l o c a t i o n  ' t o  Montana, i n t e r p r e t e d  f rom "Montana-Wyoming Aquaducts Study ," Department o f  I n t e r i o r  (1 972). 



gasification in Montana would occur in the Yellowstone River Basin in these 

two 1985 Project Independence scenarios. The water requirements for each level '  

of development are  l i s ted .  These requirements are segregated into three cat- 

egories, A, B y  a n d  C, according to the level of storage dams or in-stream flow 

values which would be required. For example, in category A, water could be 

a1 1 ocated to a1 1 planned irrigation development ( a t  base efficiency) Through 

1985, without storage dams or to  coal gasification a t  the BAU (Business-As- - - 

Usual) level and allow for  only irrigation (also a t  base efficiency) somewhere 

between the 1974-1976 and Through 1985 level.  In category B y  water could be 

allocated u p  to - BAU energy a n d  Through 1985 ( a t  base efficiency) levels of 

development. Category B requires extensive damming and includes an aquaduct 

system for  delivery. In no case could available water meet 1985 A4 (Accelerated 

Development) and Through 1985 irrigated agricul ture demands ( a t  e i ther  efficiency),  

even with storage dams and aquaduct systems. The Yellowstone River Compact 

requires Montana to share water with Wyoming. Montana's allocation i s  approx- 

imately 50 to 60 percent of total  water available. Using the same assumptions 

and not a1 lowing for  i r r igat ion beyond 1985, the Business-As-Usual scenario by 

1985 would surpass water avail abi 1 i t y .  

In addition to  the shortage of water for coal conversion in Montana to be 

used for out-of-state consumption, there are advantages to  load-center conversion 

in terms of cost and energy use. I t  takes less  energy and costs less  to  ship 

coal by ra i l  t h a n  i t  does to  ship equivalent amounts of coal in the form of 

e lec t r ic i ty  to the load-center. For synthetic fuels , specifically gasification, 

a transportation system of shipping coal by slurry pipelines to a gasification 

plant, i s  a technically feasible alternative to in-state gasification. I t  would 

be better for the nation as well as Montana, to convert coal a t  the load center 

rather than a t  the mine mouth, given these considerations. 



The Montana Department 'of  Na tu ra l  Resources' a n a l y s i s  o f  t h e  cos ts ,  t o  

t h e  customer, of sh i pp ing  coa l  west t o  Hot  Spr ings,  Montana compared t o  sh i pp ing  

t h e  power e q u i v a l e n t  v i a  E x t r a  High Vo l tage  (EHV) t ransmiss ion  1  i n e s  c l e a r l y  

p o i n t s  o u t  t h e  c o s t  advantage o f  coa l  shipment by r a i l .  R a i l  cos t s  were 0.95 cents  

pe r  t o n  m i l e  (ptm) f o r  sh i pp ing  8,500 BTU coal  w i t h  a  power equ i va l en t  equal t o  

t h a t  d e l i v e r e d  v i a  EHV l i n e s ,  assuming 1,390 megawatts o f  peak power d e l i v e r e d  

and an average 80 percen t  l oad  f a c t o r  (16, 44) .  The comparable cos t s  f o r  t h e  

EHV t ransmiss ion  were between 1.08 cen ts  p t ~ n  and 1.2 cen ts  ptm, depending upon 

assumptions rega rd i ng  t h e  investment  t o t a l  and i n t e r e s t  r a t e s  (16, 45) .  T o t a l  

sav ings t o  t h e  customer over  t h e  37-year expected l i f e  o f  t h e  p r o j e c t  o f  sh i pp ing  

coa l  by r a i l  averaged o u t  a t  between $2.8 m i l  1  i o n  pe r  yea r  and $13.7 m i l  1  i o n  p e r  

year ,  depending upon assumptions (1  6, 101. - 125).  

Other es t imates  o f  t h e  c o s t  o f  t r a n s p o r t i n g  coa l  energy as e l e c t r i c i t y  

through EHV l i n e s  f a l l  i n  a  s i m i l a r  range. The Nor thern  Great  P l a i n s  Resource 

Program D r a f t  Repor t  c i t e s  t h e  1970 Na t i ona l  Power Survey which uses c o s t  e s t i -  

mates o f  .94 cents  ptm t o  1.25 cents  ptm, assuming a  s i n g l e  500 k i l o v o l t  l i n e  

(1, 111-1 5 ) .  These f i g u r e s  were computed by app l y i ng  an i n f l a t i o n  f a c t o r  o f  1.45 

t o  t h e  1970 data,  wh i ch  a c t u a l l y  r e f l e c t s  1969 cos t s  ( 79 ) .  

Th i s  same Nor thern  Great  P l a i n s  Resource Program r e p o r t  a l s o  p resen ts  c o s t  

da ta  f o r  r a i  1  shipments o f  Nor thern  Great  P l a i n s  c o a l .  Ac tua l  r a i l  t a r i f f s  

f o r  an 815-mile shipment o f  Montana c o a l ,  ad j us ted  t o  1974 p r i c e s  by a  f a c t o r  o f  

1.07 a p p l i e d  t o  t h e  1973 data,  and a  1270-mi le shipment a re  .58 cen ts  ptm and 

.75 cen ts  ptm r e s p e c t i v e l y  (1, 111-15). Other da ta  f rom t h i s  s tudy  show t h e  

c o s t  o f  r a i l  shipment t o  range between .62 cen ts  and .77 cents  ptm (1 , 111-12). 

These f i g u r e s  show r a i l  shipment o f  coa l  energy t o  be rough l y  25 pe rcen t  t o  50 

pe rcen t  cheaper than h i g h  v o l t a g e  t r ansm iss i on  l i n e  shipment o f  t h e  power 

e q u i v a l e n t  o f  t h e  coa l  energy.  Ac tua l  da ta  o f  more recen t  r a i  1  t a r i f f s  show a  



s i m i l a r  c o s t  range. A  shipment o f  Yontana coa l  t o  Havana, I l l i n o i s  c o s t  .61 

cents  ptm (79) ;  t h e  c o s t  es t imate  i n  a  r e c e n t l y  s igned c o n t r a c t  t o  s h i p  coal  

f r ~ m  southeastern Montana t o  a  power p l a n t  near Aus t in ,  Texas was nearer  .7 

cen ts  ptm (80) .  

Expenses o f  t r a n s p o r t i n g  energy can be reduced more by us ing  s l u r r y  p ipe-  

1  i nes  t o  t r a n s p o r t  coal  i n s t e a d  o f  u n i t  t r a i n s .  Data generated i n  mid-1974 

by Bechtel  , Inc .  i n d i c a t e  t h e  f o l l o w i n g  average cos ts  f o r  a  1,000-mile s l u r r y  

p i p e l i n e :  .565 cen ts  ptm f o r  a  10 m i l l i o n  tons pe r  year  shipment; .476 cen ts  

ptm f o r  15 m i l l i o n  tons pe r  year ;  and .4 cents  ptm f o r  20 m i l l  i o n  tons per  

yea r  (81 ) .  Coal s l u r r y  es t imates  g i ven  i n  t h e  Nor thern  Great P l a i n s  r e p o r t  

i n d i c a t e d  s i m i l a r  ranges between .32 cents  ptm and .6 cen ts  ptm, depending 

ypon d i s tance  (1, 111-12). T ranspo r ta t i on  o f  coal  by barge i s  a l s o  l e s s  c o s t l y  

than r a i l  t r a n s p o r t a t i o n ,  approx imate ly  .36 cen ts  ptm. There i s  a  proposal  t o  

have t h e  Army Corps o f  Engineers s tudy  t h e  b u i l d i n g  o f  a  barge canal f rom F o r t  

Benton, Montana t o  Omaha, Nebraska a long t h e  Missour i  R i ve r .  

Fu r the r  comparison o f  r a i l  and s l u r r y  cos ts  would have t o  cons ider  t h e  c o s t  

e s c a l a t i o n  f a c t o r ,  t h a t  i s  how r a p i d l y  a r e  these c o s t  est imates expected t o  

inc rease  over  t ime. P r o j e c t i o n s  show p i p e l i n e  t a r i f f  e s c a l a t i o n  r a t e s  of 3.8 

percen t  p e r  year  imp l y i ng  a  doub l i ng  i n  c o s t  every  19 years .  Th is  i s  s i g n i f i c a n t l y  

lower  than  t he  recen t  e s c a l a t i o n  r a t e s  f o r  r a i l r o a d s  o f  about  7  percen t  per  yea r ,  

o r  a  doubl i n g  every 10 years ,  due t o  t he  c a p i t a l  i n t e n s i v e  na tu re  o f  pipe1 i nes  

as opposed t o  t h e  h i g h  percen t  o f  v a r i a b l e  cos ts  assoc ia ted w i t h  r a i l  t r a n s p o r t  ( q 1 ) .  

To summarize, cos ts  t o  t h e  u l t i m a t e  energy consumer can be s i g n i f i c a n t l y  

reduced by genera t ing  e l e c t r i c a l  power a t  t h e  l oad  cen te r  r a t h e r  than  a t  t h e  

mine mouth. S l u r r y  p i p e l i n e s  appear t o  o f f e r  t he  g r e a t e s t  c o s t  savings, p a r t i c -  

u l a r l y  over t h e  l ong  run .  From a  c o s t  v i ewpo in t  s l u r r y  pipe1 ines  coupled w i t h  

barge t r a n s p o r t  i s  t h e  optirr~unl t r a n s p o r t  system. 



Energy Use (Net Energy) 

D i f f e r e n t  forms o f  t r a n s p o r t a t i o n  r e q u i r e  d i f f e r e n t  amounts o f  energy 

f rom proposed energy shipment processes. I n  t h i s  c o n t e x t  n e t  energy i s  de f i ned  

as t h a t  amount o f  energy i n  BTUs which e n t e r s  t h e  shipment phase minus t h e  

amount o f  BTUs l o s t  d u r i n g  shipment, o r  t h e  amount o f  usab le  BTUs d e l i v e r e d  a t  

t he  end o f  shipment. Y i n i m i z i n g  energy losses  d u r i n g  shipment w i l l  obv i ous l y  

conserve f i n i t e  energy supp l i es ,  t hus  p rese rv i ng  f u t u r e  energy o p t i o n s .  

A comparison was made o f  energy use f o r  f o u r  t r a n s p o r t  modes: E x t r a  High 

Vol tage (EHV) t ransmiss ion ,  r a i  1 , barge, and s l  u r r y  p i  pe l  i ne .  The comparison 

assumed an annual movement o f  7 m i l l i o n  tons  o f  c o a l ,  o r  i t s  power e q u i v a l e n t .  

~ Energy use i n  r a i l  t r a n s p o r t  was analyzed u s i n g  t h r e e  da ta  sources. Data 
I 

i generated by H. E. R i sse r ,  c i t e d  by Michael  R ieber  o f  t h e  Center f o r  Advanced 

9 Computation a t  t h e  U n i v e r s i t y  o f  I l l i n o i s ,  shows t h a t  394 X 10 BTUs a r e  

consumed pe r  100 m i l e s  per  yea r  o f  r a i l  t r a n s p o r t  (82, 32 ) .  Another document 

 fro^ t h e  Center  f o r  Advanced Computation, by Anthony Sebald, shows an average 

ac tua l  energy use o f  447 X 1 o9 6TUs pe r  100 m i  1 es pe r  yea r  (83) .  Us ing d i e s e l  

f u e l  consumption f i g u r e s  f o r  a round t r i p  u n i t  t r a i n  shipment o f  coa l  west f rom 

Col s t r i p ,  Montana t o  t h e  Spokane, Washington area,  developed by Ma1 inda  Schai 11 

9 a t  t h e  U n i v e r s i t y  of Montana, t h e  energy consumption i s  656 X 10 BTUs per  100 

m i l e s  p e r  y e a r  f o r  6 m i l l i o n  tons  annua l l y ,  o r  about  760 X l o 9  BTUs f o r  7 m i l l i o n  

tons  (79) .  I t  i s  assumed t h a t  t h i s  f i g u r e  should  be ha lved,  t o  380 X l o 9  BTUS, 

t o  be comparable t o  t h e  above f u e l  consumption es t imates ,  as t hey  no doubt  

r e f e r  t o  a one-way t r i p .  Var iance i n  these f i n a l  f i g u r e s  i s  p robab ly  due t o  

d i f f e r e n t  d i e s e l  engine e f f i c i e n c i e s  over  va r i ous  r o u t e s  and a t  d i f f e r e n t  

e l e v a t i o n s .  

Accord ing t o  Sebal d, barge t r a n s p o r t  i s  approx imate ly  23 percen t  1 ess 



e f f i c i e n t  than  r a i l ,  on a  per  m i l e  b a s i s  (83 ) .  

The o n l y  f i g u r e  f o r  energy consumption o f  s l u r r y  p i p e l i n e s  i s  g i v e n  by 

Bechte l  , I n c .  , 160 X 109 BTUs p e r  y e a r  p e r  100 m i l e s  a t  a  7 m i l  1  i o n  tons  a  

y e a r  (81 ) .  T h i s  i s  about 2.5 t in ies  more e f f i c i e n t  than r a i l  t r a n s p o r t  accord ing  

t o  t h e  r a i l  energy consumpt ion f i g u r e s .  

Energy l o s s  d u r i n g  EHV t r a n s m i s s i o n  i s  s i g n i f i c a n t l y  h i g h e r  than energy 

consumed d u r i n g  e i t h e r  r a i l  , barge, o r  s l u r r y  t r a n s p o r t .  The Energy P lann ing  

D i v i s i o n  o f  t h e  Department o f  N a t u r a l  Resources, i n  i t s  background work f o r  t h e  

Col s t r i p  U n i t s  3  and 4  D r a f t  Environmental  I r r~pact  Statement,  has es t ima ted  

energy l o s s e s ,  f o r  t h i s  p a r t i c u l a r  t r a n s m i s s i o n  1  i n e  o f  1.25 p e r c e n t  p e r  100 

m i l e s  ( 8 5 ) .  Vo l tage  b o o s t e r  s t a t i o n s  keep t h i s  f i g u r e  c o n s t a n t  over  t h e  e n t i r e  

l e n g t h  o f  t h e  l i n e .  The Department i n d i c a t e s  t h a t  t h i s  i s  a  c o n s e r v a t i v e  f i g u r e  

and l e s s  e f f i c i e n t  l i n e s  c o u l d  exper ience  2  and 3  p e r c e n t  l o s s e s  per  100 m i l e s .  

The power e q u i v a l e n t  o f  a  7 m i l l i o n  t o n  coa l  movement i s  r o u g h l y  1,630 

peak megawatts (mw) . T h i s  t r a n s l a t e s  t o  1,300 average d e l i v e r e d  mw a t  an 80 

percen t  l o a d  f a c t o r .  Power l o s s  o f  1.25 percen t  f a r  1,300 mw i s  about 16 mw-hours 

pe r  100 m i l e s .  A t  10.2 m i l l  i o n  BTUs per  mw-hour t h i s  i s  equal  t o  an energy l o s s  

o f  160 X 1  o6 BTUs per  mw-hour o r  1,400 X 1  o9 BTUs per  y p a r  pe r  100 mi 1  es . T h i s  

amounts t o  3  t o  3.5 t imes t h e  BTUs consumed d u r i n g  r a i l  t r a n s p o r t ,  r o u g t ~ l y  t w i c e  

t h e  BTUs consumed d u r i n g  barge t r a n s p o r t  and n i n e  t imes t h e  energy consumed 

d u r i n g  s l u r r y  t r a n s p o r t .  Suppor t ing  i n f o r m a t i o n  on energy consumption i s  p r e -  

sented i n  F i g u r e  32 or; p. 145 which appeared i n  a  Kay, 1974 p u b l i c a t i o n  by 

Bechte l  , I n c .  

I n  summary, then,  s l u r r y  t r a n s p o r t  o f  7 m i l l i o n  t o n s  o f  coa l  would  consume 

1,240 X 10' ETUs 1  ess energy p e r  100 mi l e s  t h a n  i t s  power e q u i v a l e n t  be ing  

t r a n s p o r t e d  over  EHV 1  i n e s  (81 ) . S l u r r y  saves about  240 X 10' BTUs per  100 m i l e s  

over  r a i l ,  r a i l  consumes about  1,000 X 10' BTUs l e s s  energy than EHV t r a n s m i s s i o n  (81 ) .  



These f i g u r e s  would be m u l t i p l i e d  by a  f a c t o r  o f  5  i f  a  d i s t a n c e  o f  500 m i l e s  
I 

were be ing  analyzed, o r ,  f o r  example, 15 i f  500 m i  1  es and a  21 m i  11 i o n  t o n  s h i p -  

ment were b e i n g  cons idered.  R a i l  shipment would save, i n  t h e  l a t t e r  case, 15 

X 10" BTUs o v e r  EHV 1  i n e s  o r  t h e  BTU e q u i v a l e n t  o f  833,000 tons  o f  8,500 BTU 

p e r  I b .  Montana c o a l .  S l u r r y  shipment as opposed t o  r a i l  would save an a d d i t i o n a l  

3.6 X 10" BTUs, o r  200,000 t o n s  o f  8,500 BTU p e r  1b. c o a l .  

Net energy a n a l y s i s  1  eads t o  t h e  c o n c l u s i o n  t h a t  l o a d  c e n t e r  e l e c t r i c a l  power 

g e n e r a t i o n  i s  p r e f e r a b l e  t o  mine mouth genera t ion  i n  t h a t  i t  r e q u i r e s  t h e  l e a s t  

amount o f  energy f o r  d e l i v e r i n g  t h e  same amount o f  BTUs t o  t h e  u l t i m a t e  d e s t i -  

n a t i o n .  Our n a t i o n ' s  energy, then,  can be b e s t  conserved by a  p o l i c y  s u p p o r t i n g  

1  oad c e n t e r  power genera t ion .  

Coal g a s i f i c a t i o n  i s  expected t o  make a  l a r g e  c o n t r i b u t i o n  t o  gas s u p p l i e s  

i n  post - IS85 U n i t e d  S t a t e s .  By t h a t  t ime ,  d e s u l f u r i z a t i o n  techno logy  i s  

expected t o  be c o m p e t i t i v e  i n  c o s t s  w i t h  use o f  l ow s u l f u r - f u e l s  i n  o r d e r  t o  

meet a i r  q u a l i t y  s tandards.  Montana c o a l  would be f r e e  then  f o r  i n - s t a t e  c o a l  

g a s i f i c a t i o n .  However, t h e  a q r i c u l t u r a l  wa te r  demand c o n f l i c t  p robab ly  w i l l  

ramain.  Unless t h e  wa te r  c o u l d  be wi thdrawn o r  w' i thheld f rom a g r i c u l t u r a l  uses 

g a s i f i c a t i o n  c o u l d  n o t  use Montana wa te r .  S l u r r y  p i  pe l  i n e  t r a n s p o r t a t i o n  techno1 ogy 

o f f e r s  a  s o l u t i o n  f o r  t h i s  dilemma. Most second-generat ion g a s i f i c a t i o n  processes 

( o t h e r  than  L u r g i )  a r e  designed f o r  p u l v e r i z e d  c o a l .  Coal t r a n s p o r t e d  i n  a  s l u r r y  

p i p e l i n e  must be p u l v e r i z e d  before  i t  i s  shipped, so t h e  s l u r r y  processed can f i t  

w i t h  t h e  needs o f  t h e  q a s i f i c a t i o n  p l a n t  (85 ) .  

A s l u r r y  p i p e l i n e  t o  g a s i f i c a t i o n  p l a n t  system l o c a t e d  a t  t h e  l o a d  c e n t e r  

has severa l  advantages over  a  mine s i t e  p l a n t  ( 8 5 ) .  The env i ronmenta l  e f f e c t s  
I 

a r e  f e l t  a t  t h e  area where t h e  s y n t h e t i c  gas i s  used. There i s  much l e s s  wa te r  

needed a t  t h e  mine s i t e  i n  o r d e r  t o  t r a n s p o r t  by s l u r r y  p i p e l i n e .  C o n s t r u c t i o n  

c o s t s  a t  e i t h e r  l o c a t i o n  a r e  about  t h e  same (85) .  To i l l u s t r a t e ,  two c o a l  
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g a s i f i c a t i o n  cases a r e  presented:  a t  t h e  mine s i t e ,  and a t  t he  l oad  c e n t e r .  

I Table  56 on t h i s  page compares t h e  impacts o f  mine s i t e  g a s i f i c a t i o n  and s l u r r y  

p i p e  t o  l o a d  cen te r  g a s i f i c a t i o n  complexes. 

TABLE 56 

G a s i f i c a t i o n  a t  Mine S i t e  G a s i f i c a t i o n  a t  Load Center 
(qas p ipe1 i n e )  ( s l  u r r y  p i  p e l  i n e )  

Impact a t  m i n e s i t e  
E l  e c t r i c i  t v  r e q u i r e d  
(megawatts") 30 
Water Use (mmgpd)* 300 
Peopl e  3,000 

Impact a t  Load Center 
E l e c t r i c i t y  r e q u i r e d  (mw) 
Water (mmgpd) 
Peopl e  

n i l  
n i l  
mi 1  \ 

* M i l l i o n  ga l l ons  a  day 
Source: " S l u r r y  P i  pe l  ines--Energy Movers o f  t h e  Future, "  Wasp and Thompson, 

Bechte l  , Inc . ,  1973. 

I f  t h e r e  i s  a  t r a d e - o f f  o f  water  use f o r  g a s i f i c a t i o n  o r  s l u r r y  p i p e l i n e -  

g a s i f i c a t i o n  systems, then  t h e  l a t t e r  would be p re fe r red ,  assuming t h e  s t a t e  was 

committed t o  p rese rva t i on  of eas te rn  Montana water .  Pressure t o  b u i l d  g a s i f i c a t i o n  

p l a n t s  i n  Montana w i l l  become i n c r e a s i n g l y  g r e a t e r  a f t e r  1985. A t  t h a t  t ime ,  

when t h e  g a s i f i c a t i o n - - s l u r r y  p i p e l i n e  t r a d e - o f f  i s  r e a l i z e d ,  then t h e  water  

a1 l o c a t i o n  ques t i on  between t he  two systems should  be reexamined. A1 so, by 

a l l o w i n g  t h e  use o f  s l u r r y  p i p e l i n e s  f o r  coa l  t r a n s p o r a t i o n  a t  t h a t  t ime ,  Montana 

c o u l d  have water  f o r  a g r i c u l t u r a l  and r e c r e a t i o n a l  development w i t h o u t  f o r e c l o s i n g  

f u t u r e  op t i ons  f o r  coa l  m in ing .  

The Montana Water Use A c t  does n o t  a l l o w  t h e  use o f  s l u r r y  p i p e l i n e  f o r  t r anspo r -  

t a t i o n  o f  coa l .  The Water Use Ac t  s t a t e s  t h a t  water  f o r  s l u r r y  p i p e l i n e s  i s  

n o t  cons idered a  b e n e f i c i a l  use. T h i s  prec ludes use o f  Montana Water and r i g h t  

of condemnation t o  secure r i g h t - o f - w a y  f o r  s l u r r y  p i p e l i n e s .  However, much l e s s  



w a t e r - e f f i c i e n t  c o a l  c o n v e r s i o n  processes a r e  a l l o w e d  t o  use Montana w a t e r .  T h i s  

g i v e s  an advantage t o  i n - s t a t e  c o n v e r s i o n  o f  c o a l  f o r  o u t - o f - s t a t e  use r a t h e r  

t h a n  a1 l o w i n g  t h e  most  e f f i c i e n t  and l e a s t  c o s t l y  f o rm o f  t r a n s p o r t a t i o n  t o  be 

used wh ich  c o u l d  hamper t h e  need f o r  mine-mouth convers ion .  Tab le  57 on t h i s  

page shows t h e  w a t e r  r e q u i  rements o f  a  the rma l  g e n e r a t i o n ,  s y n t h e t i c  gas and c o a l  

s l u r r y  p e r  m i l l i o n  t o n s  d e l i v e r e d .  Coal s l u r r y ,  wh ich  c o u l d  t r a n s p o r t  c o a l  i n  a  

p r i c e  range r e q u i r e d  f o r  g a s i f i c a t i o n ,  d e l i v e r s  t h e  most  energy  u s i n g  t h e  l e a s t  

amount o f  Montana wa te r .  

TABLE 57 

Water Requirements 
(Gal 1  ons o f  w a t e r  p e r  m i  11 i o n  BTUs d e l  i v e r e d )  

Thermal (Steam) g e n e r a t i o n  
S y n t h e t i c  Gas 
Coal S l u r r y  

Source: Bech te l  , I n c .  , November 1973.  

The U n i t e d  S t a t e s  Senate t o w a r d  t h e  end o f  t h e  1974 s e s s i o n  passed a  b i l l  

wh ich  wou ld  a l l o w  s l u r r y  p i p e l i n e  companies t o  condemn l a n d  f o r  r i g h t s - o f - w a y .  

I t  d i d  n o t  pass t h e  House o f  R e p r e s e n t a t i v e s .  I f  t h i s  power were g i v e n  t o  t h e  

p i p e 1  i n e  companies by  t h e  f e d e r a l  goverr,ment, i t  would t o  some e x t e n t  supersede 

t h e  ?4ontana law.  Such c o r p o r a t i o n s  c o u l d  condemn l a n d  under  t h e  f e d e r a l  l a w  and 

use w a t e r  f r o m  f e d e r a l  w a t e r  s t o r a g e  p r o j e c t s  ( i  . e .  , Ye1 1  o w t a i  1  Dam--Bureau o f  

Rec lamat ion )  and s h i p  Montana c o a l  w i t h  t h i s  system. A t  t h i s  t ime ,  t h e r e  i s  no 

l a w  r e g u l a t i n g  t h e  s i t i n g  o r  b u i l d i n g  o f  a  s l u r r y  p i p e l i n e  under Yontana l a w .  

A  number o f  s p e c i f i c  c o a l  c o n v e r s i o n  p l a n t s  have been a p p l i e d  f o r  under  t h e  

U t i l i t y  S i t i n g  A c t  o r  p u b l i c l y  announced. They range f r o m  t h e  c o n t e s t e d  ap- 

p l i c a t i o n  f o r  U n i t s  3  and 4  a t  C o l s t r i p  t o  a  g a s i f i c a t i o n  p l a n t  proposed by  

B u r l  i n g t o n  N o r t h e r n  R a i l r o a d  t o  produce f e r t . i l  i z e r  and l a t e r ,  d i e s e l  f u e l  . T a b l e  

51 on p. 125 l i s t e d  t h e  a p p l i e d  f o r  and announced c o a l  c o n v e r s i o n  f a c i l i t i e s .  



I f  these p l a n t s  a r e  b u i l t ,  i t  i s  expected t h e i r  energy p roduc ts  would be consumed 

o u t s i d e  Montana. 

The MHD Research I n s t i  tu te*has n e g ~ t i  a ted  a  $90,000 c o n t r a c t  w i t h  t h e  Federal  

Energy A d m i n i s t r a t i o n  f o r  a  f e a s i b i l i t y  s tudy  o f  us i ng  G l  asgow A i r  Force 

Base as an energy park (86) .  An energy park i s  one method o f  e l i r i n a t i n g  s i t i n g  

problems by 1  o c a t i  na mu1 t i  p l  e  energy convers ion  o r  p rocess ing  f ac i  1  i ti es i n  

one area.  It i s  supposed t o  speed t he  s i t i n g  process. A  g a s i f i c a t i o n  p l a n t  and 

some t ype  o f  nuc lea r  f a c i l i t y  a r e  be ing  cons idered.  The wa te r  needed f o r  t h e  

f a c i l i t i e s  i n  t h e  park ,  t f  b u i l t ,  would pre'sumably come f rom F o r t  Peck Reservo i r  

(86) .  Since t h e  f a c i l i t y  would be l oca ted  on f e d e r a l  l and  (Department o f  Defense) 

and would be us i ng  f e d e r a l  wa te r  (Bureau o f  Reclamat ion) t h e  s t a t e ' s  U t i l i t y  

S i t i n g  A c t  may n o t  app ly .  

The s t a t e  may need s y n t h e t i c  f u e l s  i n - o r d e r  t o  ensure i t s  own energy supp l i es .  

I f  Montana o i l  and gas p roduc t i on  f o l l o w s  t h e  t r e n d  o f  d e c l i n i n g  p roduc t i on  a f t e r  

1985, as p r o j e c t e d  by t h e  Federal  Energy A d m i n i s t r a t i o n ,  Montana may need 

supplemental supp l i es  o f  o i l  and gas made f rom coa l .  Canadian impo r t s  o f  c rude 

o i l  account f o r  15 m i l l i o n  b a r r e l s  pe r  yea r  o f  t h e  supp l i es  r e f i n e d  i n  t h e  s t a t e  

(22) .  I f  inc reased  p roduc t i on  does make up t h e  s h o r t f a l l  o f  Canadian e x p o r t  

c u t o f f s  between now and 1985, a f t e r  t h a t  p o i n t  a  l i q u e f a c t i o n  p l a n t  may have t o  

be b u i l t  t o  supply  t h e  r e f i n e r i e s .  I f  no adequate n a t u r a l  crude o i l  s u p p l i e s  can 

be l o c a t e d  i n - s t a t e  o r  ou t -o f - s t a te ,  a  1  i q u e f a c t i o n  p l a n t  may have t o  be b u i l t  

sooner. One syncrude p l a n t  w i t h  a  65,000 bb l /day  capac i t y  o p e r a t i n g  a t  70 percen t  

e f f i c i e n c y  would produce approx imate ly  16 n a i l  1  i o n  b a r r e l  s  o f  o i  1  pe r  year ,  o r  

enough t o  supp ly  t h e  r e f i n e r i e s '  supplemental needs (76) .  Montana re1  i e s  upon 

impor ts  of Canadian n a t u r a l  gas of more than 50,000 mmcf pe r  yea r  (1 9 ) .  One 

g a s i f i c a t i o n  p l a n t ,  produc ing 250 mmcf pe r  day, o p e r a t i n g  a t  70 percen t  e f f i c i e n c y  

would produce approx in ia te ly  63,nOO mmcf pe r  year--14,000 mmcf i n  excess of 

t h e  Montana s h o r t f a l l .  

* Magnetohydrodymnanics Research I n s t i t u t e ,  formed i n  B u t t e  i n  l a t e  1974 under a  
federa l  g r a n t  t o  c a r r y  o u t  research i n  energy convers ion and development. 



Montana may be asked t o  s i t e  a  nurliber o f  s y n t h e t i c  f u e l  p l a n t s ,  a  uran ium 

p l a n t  and f u r t h e r  steam g e n e r a t i o n  p l a n t s .  Most  o f  t h e  p r e s s u r e  w i l l  p r o b a b l y  

come a f t e r  1980, w i t h  d r a m a t i c a l l y  i n c r e a s i n g  p ressure  o c c u r r i n g  from 1985 on. 

However, l lontana can adop t  p o l i c i e s  wh ich  c o u l d  decrease t h i s  p r e s s u r e  and o n l y  

b u i l d  f a c i l i t i e s  f o r  i n - s t a t e  use. Fo r  purposes o f  p r o v i d i n g  a  b a s e l i n e ,  deve lop-  

ment l e v e l ,  Montana c o u l d  e x p e c t  a t  a  minimum by  1985 steam g e n e r a t i o n  f a c i l i t i e s  

t o t a l 1  i n g  1,200 ~iiw, one g a s i f i c a t i o n  p l a n t  and one 1  i q u e f a c t i o n  p l a n t ,  b o t h  f o r  

Montana use,  and a  uran ium enr i chment  p l a n t .  T h i s  l e v e l  o f  development, j u s t  

f r o m  t h e  convers ion  p l a n t s  and n o t  i n c l u d i n g  peop le  o p e r a t i n g  mines,  would b r i n g  

15,000 new people  t o  e a s t e r n  Montana. (See Tab le  58 on p. 150.) A n a l y s i s  o f  t h e  

socio-economic i r ~ ~ p a c t s  produced by  t h i s  l e v e l  o f  convers ion  development, must  be 

tempered w i t h  t h e  knowledge t h a t  t h i s  i s  a  minimum l e v e l  o f  development, and 

much l a r g e r  l e v e l s  a r e  p r o j e c t e d  f o r  Montana. I n  f a c t ,  P r e s i d e n t  F o r d ' s  energy 

program i n c l u d e s  a  much l a r g e r  coa l  c o n v e r s i o n  i n d u s t r y  i n  Montana, a1 though t h e r e  

a r e  o t h e r  p o l i c y  o p t i o n s  a v a i l a b l e  wh ich  c o u l d  ~ n e e t  t h e  energy s e l f - s u f f i c i e n c y  

g o a l .  

Convers ion f a c i l i t i e s  c o n s t r u c t e d  i n  r u r a l  a reas can cause s i g n i f i c a n t  

s o c i a l  and economic impacts  on t h e  r e s i d e n t s  o f  t h a t  r e g i o n .  The c h i e f  cause o f  

these  impac ts  i s  t h e  p o p u l a t i o n  i n c r e a s e  generated by t h e  c o n s t r u c t i o n  and opera-  

t i o n  phases o f  t h e  p l a n t s .  T a b l e  58 on p. 150 g i v e s  some i n d i c a t i o n  o f  t h e  

empl oyment and p o p u l a t i o n  impacts  a s s o c i a t e d  w i t h  steam g e n e r a t i o n ,  g a s i f i c a t i o n ,  

1  i q u e f a c t i o n ,  and uran ium enr i chment  f a c i l i t i e s .  

From t h i s  t a b l e  i t  i s  e v i d e n t  t h a t  s u b s t a n t i a l  p o p u l a t i o n  impac ts  w i l l  r e s u l t  

f r o m  t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f  c o a l  convers ion  f a c i l i t i e s .  Fo r  example, 

t h e  a d d i t i o n  o f  C o l s t r i p  3 and 4 p l u s  two g a s i f i c a t i o n  and l i q u e f a c t i o n  f a c i l i t i e s  

w i l l  r e s u l t  i n  an aggregate  permanent p o p u l a t i o n  i n c r e a s e  o f  o v e r  17 ,COO peop le  i n  

e a s t e r n  Montana. I f  t h e  c o n s t r u c t i o n  phases c o i n c i d e d  , t h e  peak p o p u l a t i o n  i n c r e a s e  



TABLE 58 

Impacts Per P lant  

SteamGeneration* Gasification** Liquefaction** UraniumEnrich~iient 

P lant  Size 1,200 mw 250 mcfd 65,000 bbl s lday 8,750 mtswulyr. 
plus 

2,500 mw power pl a n t  

Construction*** 
( a t  peak) 
Di r e c t  2,260 
Ind i rec t  
Total 

Popul a t ion  
Increase 11,120 

Operating**** 
Di r e c t  103 
Ind i rec t  
Total 

Population 

I Increase 

*700 mw being constructed.  I f  cnly one p lant  of the  proposed Co l s t r ip  3 and 4 
p ro jec t  were b u i l t  (700 mw ap iece)  t h e i r  t o t a l  would represent  1,400 mw. 

**Largely f o r  Montana Consumption. 
***One d i r e c t  construct ion job wi l l  generate 1.46 i n d i r e c t  jobs. Each job wi l l  add 

about 2 persons t o  the  population. 
****One d i r e c t  operat ing job wil l  generate 1 .7  ind>irec t  jobs. Each job wi l l  *add 

2.2 persons t o  the  population. 

Source: Coal Development Information Packet, Montana Energy Pdvi sory Counci 1 , 
1974. Draft Environmental Impact Statement f o r  Co l s t r ip  3 and 4 ,  1974. 
Water Use and Coal Development in Eastern ilontana, Paul Polzi n, Universi ty 
of Montana, 1974; Northern Great Plains Resource Program, Interim Summary 
Report, 1974. Montana Coal Development TRW Systems Group, 1974. Uranium 
Enrichment: Guidelines f o r  Assessment and Planning, Western I n t e r s t a t e  
Nuclear Board, 1973. 



cou ld  be over  56,000 people. The a d d i t i o n  o f  one uranium enr ichment f a c i l i t y  

t o  t h i s  scenar io  would inc rease  permanent popu la t i on  f i g u r e s  t o  over 23,000 

people, and t he  c o n s t r u c t i o n  popu la t i on  es t imate  t o  84,000 people. 

The school and housing demands o f  t h e  newcomers must a l s o  be considered. 

For every  inc rease  o f  10,000 people i t  i s  es t imated  t h a t  2,500 school age 

c h i l d r e n  w i l l  r e q u i r e  school space and teachers.  Assuming t he  need f o r  add i -  

t i o n a l  f a c i l i t i e s  and a  c a p i t a l  c o s t  o f  $4,000-$4,500 per  p u p i l ,  t h i s  means a  

requi rement  o f  $10 t o  $11 m i l l  i o n  i n  school c o n s t r u c t i o n  cos ts  (87) .  If c u r r e n t  

bonding c a p a c i t y  i s  a t  t h e  maximum ( i n  Montana t h i s  i s  s e t  a t  5  percent  o f  t h e  

coun ty ' s  assessed v a l u a t i o n ) ,  t he  issuance o f  a  $10 m i l  1  i o n  bond w i l l  r e q u i r e  

an a d d i t i o n a l  $200 m i l l i o n  i n  increased assessed va lua t i on .  A  r u r a l  county  w i l l  

be hard pressed t o  meet t h i s  requi rement .  

Meet ing t h e  a d d i t i o n a l  housing needs of  t h e  increased popu la t i on  presents  

o t h e r  problems. Est imates o f  these vary ;  however an average f i g u r e  i s  r ough l y  

1  dom ic i l e  ( e i t h e r  a  house o r  t r a i l e r )  f o r  every  2.5-3.5 a d d i t i o n a l  people (87) .  

It has been est imated t h a t  o n e - f i f t h  o f  these dom ic i l es  w i l l  be houses, t h e  

r e s t  t r a i l e r s .  Thus, 10,000 a d d i t i o n a l  people w i l l  r e q u i r e  about 2,300-3,200 

t r a i l e r s  and 500-800 houses i n  a  g i ven  community. Meeting t h i s  need w i l l  

seve re l y  s t r a i n  l o c a l  home b u i l d i n g  i n d u s t r i e s  i n  those smal l  r u r a l  towns where 

t he  housing w i l l  be needed. It w i l l  a l s o  d r i v e  up r e n t .  

Other s o c i o l o g i c a l  and c u l  t u r a l  impacts t h a t  can be expected a re :  d i s r u p t i o n  

of t h e  a g r i c u l t u r a l  sec to r  o f  t he  economy due t o  u n c e r t a i n t y  about f u t u r e  develop- 

ment, water  a v a i l a b i l i t y ,  and taxes; h i g h e r  general  p r i c e  l e v e l s  caused by l o c a l  

demand o u t s t r i p p i n g  supply  and business h e s i t a t i o n  rega rd ing  expansion; l a b o r  

shortages f o r  smal l  businessmen and ranchers;  inadequate h e a l t h  care f a c i l i t i e s  

and water  supply  and sewage d isposa l  systenis; increased cr ime ra tes ;  road and 

highway d e t e r i o r a t i o n ;  school overcrowding and an a t t endan t  decrease i n  educa t iona l  

qua1 i ty. 





ALTERNATIVE ENERGY SOURCES 

INTRODUCTION 

Every f u e l  t h e  Un i t ed  S ta tes  now uses i s  l im i ted- -pe t ro leum,  n a t u r a l  

gas, uranium and coa l .  The federa l  P r o j e c t  Independence Report  s t a t e s  t h a t  

domestic o i l  and gas p roduc t i on  w i l l  peak about t h e  mid-1980s. The r e s u l t i n g  

de f i c i ency  i n  l i q u i d  f u e l s  cou ld  be taken up by s y n t h e t i c  o i l  and gas made 

from coa l  and o i l  sha le .  According t o  P r o j e c t  Independence, t h e  d e f i c i e n c y  

of o i l  and gas "could e v e n t u a l l y  be l i m i t e d  i f  coa l  and s y n t h e t i c  f u e l  

p roduc t ion  were t o  grow a t  6 percen t  per  year .  Th i s  would r a p i d l y  dep le te  

our  coa l  resources and exhaust a v a i l a b l e  water  supp l i es  i n  t h e  sha le  areas 

as w e l l  as p lace  very  ser ious  burdens on t h e  environment un less  t h e r e  

were some techno1 o g i c a l  breakthroughs" (38, 122). Nuclear energy has been 

o f f e r e d  as a  v i r t u a l l y  i n e x h a u s t i b l e  energy resource. However, even w i t h  a  

doub l ing  o f  c u r r e n t  uranium p r i c e s  t o  $15 a  ton,  est imated reserves o f  1.5 

m i l l i o n  tons  would be exhausted by 1988, assuming t he  min ing  i n d u s t r y  cou ld  

expand f a s t  enough t o  meet demands. The nuc lear  breeder r e a c t o r ,  o r  fus ion  

techno logy- -ne i ther  r e q u i r i n g  as much uranium--are n o t  expected t o  be ready 

u n t i l  t h e  mid-1990s, about f i v e  years t o o  l a t e .  Even if nuc lea r  power were 

i nexhaus t i b l e ,  which i t  i s  no t ,  i t  can produce e l e c t r i c i t y  on ly ,  n o t  f l u i d  

f ue l s  such as n a t u r a l  gas, gaso l ine ,  and fue l  o i l .  

The Un i ted  S ta tes  needs t o  have f o s s i l  f u e l s  w e l l  i n t o  t h e  fu tu re ,  f o r  

many t h i n g s  o t h e r  than f u e l :  p l a s t i c s ,  f e r t i l i z e r s  and many types of modern 

drugs a r e  de r i ved  f rom f o s s i l  f ue l s .  There a re  a  number o f  techno log ies ,  some 

developed, o the rs  needing new-technology f o r  f u l l  development, which a r e  

renewable and r e l a t i v e l y  non-pol l u t i n g .  Among the  new techno log ies  a re  s o l a r  

and wind power and t h e  use of va r ious  wastes as energy sources. The methods 



and processes for exploitation of these sources are available now in some 

form: solar heating is economically and technologically feasible today. 

The government's Project Independence Report assesses these energy forms in 

this way: 

The two largestsources of solar energy through 1985--solar 
heating and cooling and wind electric systems--are not 
very dependent on new techno1 ogy (38, 143). 

Solar heating and cooling, which is already being commer- 
cialized, is projected to be competitive with conventional 
systems at a cost of $2.50 per million BTUs of space heat (38, 143). 

Wind energy systems, for example, should be economically 
viable within a few years. If the aerodynamic technology 
developed over the last 30 years were applied, the system 
costs could be dramatically reduced and market applications 
would be greatly increased (38, 143). 

Bioconversion of fuels [urban and agricul tural waste] 
includes both near term and long term applications. Re- 
cycling of urban and agricultural wastes is now providing 
energy in some areas, while large biomass forms, both 
terrestial and marine are longer-range prospects (38, 142). 

The economic viability for these different applications 
will occur in different stages, but cost reductions will 
depend more on market volume than on technological break- 
throughs. Indeed, economic viability for much of the 
dispersed market could be achieved by 1980 without any 
technological breakthroughs (38, 142). 

The federal government is moving very slowly toward development of alterna- 

tive long-range fuel sources. A comparison of the federal research and develop- 

ment budget for energy shows the present priorities. (See Table 59 on p.155 . )  

The emphasis now in federal energy research and development budgets is 

in nuclear and coal technology. Because industrial research is geared toward 

development of projects with short-term payoffs, federal assistance is usually 

required for development of long-range energy supplies and technology with 

reasonable environmental compatibility. Federal grants have been awarded 

for research on conversion of coal to oil and gas but these are not renewable 



fue l  s, mere ly  s y n t h e t i c a l  l y  produced forms of e x i s t i n g  nonrenewable fue l  s .  

Research and development funds f o r  s o l a r  energy research planned f o r  1975 

a re  a re1  a t  i v e l y  modest improvement over  e a r l  i e r  budgets. The improvement 

represen ts  some change i n  t h e  government's a t t i t u d e  toward development of 

t r u l y  1 ong-range, env i ronmenta l l y  sound energy sources. 

TABLE 59 

Energy Research and Development Budget 
( I n  m i l l  i ons  o f  d o l l a r s  and percen t  o f  t o t a l  R & D budget)  

F i s c a l  Percent  F i  sca1 Percent  F i s c a l  Percent  
Year of  Year o f  Year o f 
1973 T o t a l  1974 T o t a l  1975 T o t a l  

O i l , G a s & S h a l e  18.7 2.7 19.1 1.5 41.8 2 

Coal 85.1 12.6 164.4 13. 415.5 18 

Nuc lear  F i s s i o n  406.5 60.4 530.5 41 .78 724.7 31 

Nuc lear  Fusion 39.7 6 57.0 4.4 102.3 4.4 

S o l a r  4.00 0.5 13.8 1. 50 2. 

T o t a l s  672.2 loo*  1269.6 1 OO* 2302 1 OO* 

*Only approx imate ly  because conserva t ion  and environmental  c o n t r o l  research , 

and development programs a r e  n o t  inc luded .  

Source: P r o j e c t  Independence Report, Federal  Energy Admin i s t r a t i on ,  Nov. 1974. 

Montana need n o t  w a i t  f o r  t h e  f e d e r a l  government t o  a c t  be fo re  moving 

toward long-range energy supp l ies ,  however. Some a l t e r n a t i v e  energy sources 

a r e  very  p r a c t i c a l  i n  Montana today, e s p e c i a l l y  t h e  use o f  a g r i c u l t u r a l  and 

wood products  wastes, and convers ion o f  wind power t o  e l e c t r i c i t y .  The s t a t e  

government could,  f o r  example, p rov ide  t a x  i n c e n t i v e s  t o  encourage i n s t a l l a t i o n  

o f  t h e  new techno log ies .  A1 ready, a1 t e r n a t i v e  energy research p r o j e c t s  a r e  

underway i n  t h e  Montana U n i v e r s i t y  System under research g ran ts  t h a t  cou ld  be 

supplemented by t h e  s t a t e  government. I n  a d d i t i o n ,  Montana s t a t e  o f f i c i a l s  

could,  perhaps by l e g i s l a t i v e  r e s o l u t i o n ,  encourage t he  f ede ra l  government's 

movement toward long-range s o l u t i o n s  t o  c r i t i c a l  energy supply  problems. 



Harnessing the Sun 

Solar energy can be used directly in the generation of electricity and 

for space heating and cooling. William R. Cherry of the National Aeronautics 

and Space Administration's Goddard Space Flight Center estimates that ''by the 

year 2020 solar energy could provide 60 quadrillion BTUs of energy" (ll), or 

approximately the energy from all sources used in the United States in 1968. 

Achieving this huge solar energy capacity would require no major scientific 

breakthroughs to be economical ly competitive (88, 65). 

Centralized solar generators--the solar equivalent of the massive power 

plants existing today--have received considerable attention in recent years. 

A1 though major engineering studies for solar power compl exes are prel imi nary, 

results indicate that capital costs would be close to costs of present energy 

sources, assuming fruitful research and development. 

The low maintenance costs, potentially slight environmental impact, free 

fuel, and secure supply should weigh heavily to offset any remaining capital 

cost advantage of current technologies. One argument frequently raised against 

centralized solar conversion is that each plant would require vast amounts 

of land. Although it is true that centralized facilities would occupy large 

areas, the land occupied would be less than that disturbed by prolonged coal strip 

mining and unlike the stripped land, would be continuously available for 

certain other uses. Decentralized solar conversion, usually in the form of 

equipment attached to individual buildings, requires little additional space 

because most solar generating equipment could be sited on rooftops and in spaces 

a1 ready occupied by residential or cornrnerci a1 structures. 



SOLAR ELECTRICITY 

E l e c t r i c  power gene ra t i on  based on s o l a r  energy occurs  i n  two bas i c  

phases: 1  ) convers ion froni s u n l i g h t ,  t o  heat,  t o  steam, t o  mechanical 

power, and u l t i m a t e l y  t o  e l e c t r i c  energy; and 2)  d i r e c t  convers ion o f  sun1 i g h t  

t o  e l e c t r i c i t y  by s o l a r  c e l l  s  o r  thermocouples. The f i r s t  process r e q u i r e s  

a r r a y s  o f  s o l a r  c o l l e c t o r s  cove r i ng  r e l a t i v e l y  l a r g e  expanses, t h e  concent ra-  

t i o n  o f  t h e  s o l a r  r a d i a t i o n  t o  l i b e r a t e  heat,  t h e  p roduc t i on  o f  steam, and 

f i n a l l y  p roduc t i on  of e l e c t r i c i t y  by a  steam tu rb i ne -gene ra to r .  

The b r i g h t e s t  p rospec t  f o r  d i r e c t  convers ion o f  s u n l i g h t  i -nvo lves t h e  

re f inement  and use of s o l a r  c e l l s .  Th i s  system t o  harness l i g h t  energy f rom 

t h e  sun works th rough  t h e  r e a c t i o n  o f  s u n l i g h t  and s i l i c o n  c r y s t a l s  i n  s o l a r  

c e l l s .  E l e c t r i c i t y  1  i b e r a t e d  i n  t h e  r e a c t i o n  i s  a v a i l a b l e  d i r e c t l y .  The 

b r i g h t e r  t h e  sun t h e  more power produced by t h e  c e l l s  (89, 24) .  A l though 

s o l a r  c e l l  s  have been ve ry  expens ive t o  date, promis ing new ways a r e  be ing  

exp lo red  t o  reduce t h e  c o s t  of s o l a r  c e l l s .  Researchers a t  Tyco Labo ra to r i es ,  

Inc . ,  o f  Waltham, Massachusetts es t ima te  t h a t  s o l a r  panels m igh t  be s o l d  a t  

l e s s  than  $400 per  k i l o w a t t  (peak power i n  f u l l  s u n l i g h t ) ,  o r  r ough l y  t h e  

e q u i v a l e n t  o f  e l e c t r i c  power produced c o n v e n t i o n a l l y  w i t h  o i l  a t  t o d a y ' s  

p r i c e s  (90, 1,360). By mount ing s o l a r  c e l l  a r r ays  on r o o f s  o r  w a l l s  o f  

b u i l d i n g s  ( e l  i m i n a t i n g  t h e  need f o r  a d d i t i o n a l  l a n d ) ,  and combining s o l a r  

c e l l s  w i t h  s o l a r  c o l l e c t o r s  f o r  space hea t i ng  and h o t  water,  an e f f i c i e n t  

and economical system cou ld  be designed. Cost es t imates  o f  power d e l i v e r e d  

t o  t h e  consumer i n d i c a t e  t h a t  a  two k i l o w a t t  r o o f t o p  panel c o s t i n g  $1,000 and 

d e l i v e r i n g  an average o f  10 k i l o w a t t - h o u r s  a  day would pay f o r  i t s e l f  i n  about 

s i x  years  a t  eas t  coas t  e l e c t r i c  r a t e s  (90, 1,360). 



Est imates vary  g r e a t l y  on t h e  c o n t r i b u t i o n  t o  n a t i o n a l  supply  which 

s o l a r  based e l e c t r i c a l  genera t ion  w i l l  make i n  t h e  remainder o f  t h e  cen tu ry .  

According t o  test imony g iven  by Bar ry  Commoner a t  an Atomic Energy Commission 

hear ing, s o l a r  energy cou ld  c o n t r i b u t e  21 percen t  of t he  e l e c t r i c  power 

needed by t h e  yea r  2000 a t  an economica l ly  compe t i t i ve  c o s t  (91, 651 ) . D r .  

Commoner's f i g u r e s  were based on AEC i n fo rma t i on .  Others es t imate  t h a t  f rom 

1  t o  30 percen t  o f  the  t o t a l  e l e c t r i c a l  p roduc t i on  i n  t h e  n a t i o n  cou ld  be 

f rom s o l a r  energy by e i t h e r  d i r e c t  convers ion o r  steam genera t ion  by t he  year  

One o t h e r  o p t i o n  f o r . d i r e c t  s o l a r  e l e c t r i c a l  genera t ion  e n t a i l s  th'e 

placement o f  a  space s t a t i o n  i n  synchronous o r b i t  around t h e  ea r th .  The 

s t a t i o n  would c a r r y  a r rays  of s o l a r  c e l l s  and beam the  e l e c t r i c a l  ou tpu t  t o  

e a r t h  by microwave. The space s t a t i o n  system has t h e  t w i n  advantages of 

cont inuous ope ra t i on  and h igh  e f f i c i e n c y .  Despi te  some es t imates  t h a t  a  

s u b s t a n t i a l  amount o f  t h e  t o t a l  n a t i o n a l  energy consumption i n  t h e  yea r  2000 

could be met w i t h  the  s a t e l l i t e  system, t h e r e  a r e  ponderous p o t e n t i a l  env i ron-  

mental and s o c i a l  d i f f i c u l t i e s  i nhe ren t  i n  t he  idea (92, 385).  

SOLAR HEATING AND COOLING 

Cur ren t  f e d e r a l  energy p o l i c i e s  c a l l  f o r  increased e l e c t r i f i c a t i o n  i n  

homes t o  reduce demand f o r  o i l  and n a t u r a l  gas. Space and water  hea t ing  by 

e l e c t r i c i t y  i s  i n e f f i c i e n t  and was te fu l .  Th i s  i s  so even though s o l a r  c e l l s  

cover ing  t he  r o o f  o f  an average house cou ld  produce enough energy t o  supply  

household needs w i t h  enough l e f t  over  t o  charge an e l e c t r i c  c a r  (89, 24) .  

I t  i s  even more e f f i c i e n t  t o  c o n t r o l  t h e  temperature o f  a  b u i l d i n g  by c o l l e c t i n g  

and s t o r i n g  t h e  sun 's  heat  d i r e c t l y .  I t  i s  s a i d  t h a t  s o l a r  hea t ing  systems . 

cou ld  reduce use o f  o i l  and gas by 30 t o  70 percen t  (89, 24) .  Approx imate ly  



25 percen t  o f  p resen t  n a t i o n a l  energy consumption i s  used f o r  space hea t i ng  

and cool  i ng (93, 10) .  The So la r  Enerqy Report  o f  Federal Counci 1  on Science 

and Technology est imates t h a t  by 2020, 40 t o  50 percen t  o f  t he  hea t i ng  f o r  

b u i l d i n g s  i n  t he  U.S. cou ld  be supp l i ed  by s o l a r  energy. I f  s o l a r  energy 

were used, i t  i s  es t imated  t h a t  s o l a r  energy cou ld  supply  up t o  75 percen t  o f  

hea t i ng  energy i f  combined w i t h  thermal energy s to rage  s u f f i c i e n t  f o r  one 

day ' s  needs (92, 384). 

Spec i f i c  so l  a r  dev ices p robab ly  would be competi t i v e  w i t h  convent ional  

methods i n  many o t h e r  areas i f  supported by modest research and development 

e f f o r t s .  I n  f a c t ,  t h e r e  i s  good reason t o  be1 i e v e  t h a t  d i f f u s e  s o l a r  technology 

a l r eady  may be compe t i t i ve  w i t h  convent ional  methods anywhere i n  t h e  l a t i t u d e  

of t h e  Un i t ed  S ta tes  (94, 38, 50). Economic s tud ies  i n d i c a t e  t h a t  s o l a r  hea t i ng  

i s  l e s s  expensive than e l e c t r i c a l  hea t i ng  anywhere i n  t h e  U.S., b u t  i s  n o t  

c o m p e t i t i v e  w i t h  gas o r  o i l  i n  most p laces (95, 268).  Development o f  s o l a r  

a i r  c o n d i t i o n i n g  systems, however, cou ld  change t h e  compe t i t i ve  p i c t u r e .  It 

i s  es t imated  t h a t  i t  cos t s  $312 a  yea r  f o r  f u e l  t o  hea t  and cool  t he  average 

house. The f u e l  cos ts  would pay f o r  a  $3000 s o l a r  hea t i ng  and c o o l i n g  system 

mortgaged over  15 years.  P i t t e d  aga ins t  r i s i n g  gas and o i l  p r i c e s  t he  s o l a r  

powered system w i l l  become even more economical. - No fundamental reason e x i s t s  

t h a t  works aga ins t  t h e  use of  d i r e c t  s o l a r  energy f o r  domestic use. -- --- - 
Domestic s o l a r  water  hea te rs  a r e  now a v a i l a b l e  i n  F l o r i d a ,  where they 

p rov ide  energy f o r  water  h e a t i n g  a t  r a t e s  lower  than cos t s  f o r  commercial 

e l e c t r i c  power, and a t  l e v e l s  n o t  more than t w i c e  t h e  c o s t  o f  n a t u r a l  gas (92, 384).  

The f i gu res  a re  f o r  equipment l a r g e l y  manufactured by hand and a r e  expected t o  f a l l  

sha rp l y  w i t h  mass p roduc t ion .  

So la r  energy can be used f o r  h o t  water  p roduc t i on  by i n s t a l l i n g  c o l l e c t o r s  

on t he  roo fs  of b u i l d i n g s .  The c o l l e c t o r s  a r e  s imp ly  cons t ruc ted .  A b l a c k  



surface absorbs t h e  s u n l i g h t  and t h e  r e s u l t i n g  heat  i s  c o l l e c t e d  under g lass 

us ing  t he  p r i n c i p l e  o f  a  greenhouse. The c o l l e c t o r  i s  i n s u l a t e d  on t he  s ides  

and back t o  prevent  heat losses .  Water, a i r ,  o r  some o t h e r  f l u i d  i s  passed 

through t h e  c o l l e c t o r  t o  be heated up t o  200 degrees Fahrenhei t  o r  more. 

The h o t  f l u i d  i s  then s t o r e d  t o  p rov ide  energy when i t  i s  needed. 

An examinat ion o f  Montana c l i m a t i c  c o n d i t i o n s  i n d i c a t e s  t h a t  us ing  

s u n l i g h t  f o r  space hea t ing  would be wor thwh i le .  The r o o f  o f  a  smal l  house 

rece ives  about f i v e  t imes more s o l a r  energy on i t s  r o o f  than  would be needed 

t o  heat  i t  f o r  an average year  (96) .  The r a t e  o f  incoming s o l a r  r a d i a t i o n  

does n o t  remain constant  throughout  t h e  year ,  however, b u t  v a r i e s  more than 

f i v e - f o l d  f rom season t o  season. Peak demand i n  Montana co inc ides  w i t h  t h e  

- l ow p o i n t  i n  r e c e i p t  o f  s o l a r  energy. But  even du r i ng  January, when hea t i ng  

requirements a r e  g rea tes t ,  t h e  s o l a r  energy f rom a  35 by 70- foo t  c o l l e c t i o n  

su r f ace  i s  enough t o  heat an average house i n  an average nionth (96 ) .  

D e t a i l e d  de te rmina t ion  o f  t h e  r a t e  o f  incoming s o l a r  energy i s  r e q u i r e d  

f rom l o c a t i o n s  r e p r e s e n t a t i v e  o f  t h e  e n t i r e  s t a t e .  The o n l y  measurements 

now a v a i l a b l e  were taken i n  Great  F a l l s  and Glasgow, making i t  d i f f i c u l t  t o  

p r e d i c t  s o l a r  energy system performance f o r  o t h e r  areas o f  Yontana hav ing 

d i f f e r e n t  c l i m a t i c  cond i t i ons .  

Some a p p l i c a t i o n s  of  s o l a r  powered space hea t i ng  a re  be ing  developed i n  

Montana. A number o f  new systems a re  planned. The Sam Anderson home i n  

Bozeman i nco rpo ra tes  s i x  s o l a r  panels, produced by t h e  Graemar Company i n  

A u s t r a l i a .  M r .  Anderson expects t o  heat  70 t o  80 percent  o f  h i s  domestic 

water  w i t h  t h e  panels c o s t i n g  $120 each (97, 8 ) .  O f f i c i a l s  a r e  cons ide r i ng  

us ing  a  s o l a r  panel t o  heat  a new schoo l ' s  swimming pool i n  Three Forks.  I n  

Wyoming, t he  f ede ra l  government i s  f i n a n c i n g  a  t o u r i s t  cen te r  designed f o r  

so l  a r  hea t ing  and cool  i n g  (98 ) .  



PHOTOSYNTHESIS AS AN ENERGY SOURCE 

Photosynthes is ,  t h e  process by which green p l a n t s  acqu i r e  s o l a r  energy 

and use i t  t o  b u i l d  t h e i r  s t r u c t u r e  f rom t h e  elements o f  t h e  environment,  i s  a  

p o t e n t i a l l y  v a s t  and renewable l i q u i d  f u e l  source o f  energy.  P l a n t  t i s s u e s  

thus  formed can be conver ted through fe rmenta t ion  t o  a l c o h o l ,  a  ve r y  c l ean  

bu rn i ng  f u e l .  One o f  t h e  p o s s i b l e  a l c o h ~ l  p roduc ts  f r om  t h e  fe rmenta t ion  

process, methanol, can be added t o  o r  s u b s t i t u t e d  f o r  o i l .  A s imp le  ad justment  

o f  c a r b u r e t i o n  can a l l o w  t h e  a d d i t i o n  o f  methanol t o  g a s o l i n e  f o r  automobi le  use, 

f o r  example. A r e d u c t i o n  o f  a i r  p o l l u t a n t s  f rom t h e  burned m i x t u r e  i s  o n l y  one 

o f  t h e  b e n e f i t s .  

Waste as Energy 

U.S. urban popu la t i ons  generate  more than 136 m i l l i o n  tons o f  s o l i d  waste 

(household and commercial t r a s h )  annua l l y  t h a t  can be used as a fue l  (99, 210).  

Heat con ten t  o f  t h e  combust ib le  p o r t i o n  (about  75 percen t  o f  t h e  t o t a l  ) i s  

e q u i v a l e n t  t o  about 228 m i l l i o n  b a r r e l s  o f  o i l  (99, 210), o r  about  10 percen t  o f  

annual U.S. o i l  impor ts .  Used e n t i r e l y  f o r  t h e  p roduc t i on  o f  e l e c t r i c i t y ,  t h e  

hea t  energy of t r a s h  cou ld  produce about 11 percen t  of t h e  e l e c t r i c  energy f rom 

conven t iona l  steam genera t ion  i n  1970 (99, 210). I t  should be noted t h a t  bo th  

volume and p o t e n t i a l  hea t  c o n t e n t  va l ue  o f  r e f u s e  a r e  i nc reas ing ,  thus  r a i s i n g  

i t s  energy va lue .  S ince 1960 Germany has b u i l t  20 r e f u s e  burners ,  which t o -  

ge the r  d ispose o f  t h e  r e f u s e  o f  about  18 percen t  o f  t h e  c o u n t r y ' s  popu la t i on  

and generate e l  e c t r i  c i  t y  ( 1  00, 62) . 
Accord ing t o  t h e  Department of Hea l t h  and Environmental  Sciences, app rox i -  

ma te l y  150 t o  180 tons  per  day of re fuse  a r e  c o l l e c t e d  i n  Great  F a l l s  and i n  

B i  11 i ngs  (1 01 ) . F igures  f o r  Helena a r e  about 80 t o  90 tons a day (1 01 ) . 



If 75 percen t  of t h e  waste i s  combust ib le  (100, 62) ,  and i f  the  hea t i ng  va lue  

of  t r a s h  i s  a t  5500 BTU per  pound (102, I - 9 ) ,  about 1.2 t o  1.5 b i l l i o n  BTUs 

would be a v a i l a b l e  annua l l y  by bu rn ing  t he  t r a s h  i n  c i t i e s  t h e  s i z e  of B i l l i n g s  

o r  Great F a l l s .  Probably o n l y  t h e  s t a t e ' s  l a r g e  urban areas (Missoula,  B i l l i n g s ,  

Great F a l l s )  would f i n d  i t  p r a c t i c a l  t o  b u i l d  a  t rash- fue led  power supply  b u t  

a p p l i c a b i l i t y  m igh t  be inc reased  i f  a mix o f  o t h e r  f u e l s  were a v a i l a b l e  t oo .  

One r e p o r t  (103) d e t a i l s  a  convers ion concapt i n v o l v i n g  wood wastes and 

mun ic ipa l  wastes. The p r e l  im ina ry  t e c h n i c a l  and economic e v a l u a t i o n  of t h e  

proposed concept i s  encouraging. Power cos ts  i n  t he  range o f  present  Montana 

e l e c t r i c a l  p r i c e s  a re  i n d i c a t e d ,  i n c l u d i n g  recovery  of  t r a n s p o r t a t i o n  cos ts  t o  a  

c e n t r a l l y  l oca ted  p l a n t  s i t e .  I n  a  s tudy  o f  t h e  use o f  hogged f u e l  (wood wastes) 

f o r  t h e  hea t i ng  and e l e c t r i c  genera t ion  a t  t h e  U n i v e r s i t y  o f  Oregon, a n n u a l n e t  

savings i n  f u e l  c o s t  were found t o  be enough t o  recover  i n i t i a l l y  h i gh  c a p i t a l  

cos t s  i n  two years.  I n  western Montana i t  appears p r a c t i c a l ,  f o r  example, t o  use 

urban and wood wastes t oge the r .  

It appears t h a t  e x i s t i n g  technology cou ld  be used t o  generate steam i n  

Montana a t  cos t s  h i g h l y  c o m p e t i t i v e  w i t h  n a t u r a l  gas w i t h  l i t t l e  r e s u l t i n g  a i r  

po l  1  u t i o n  (1 04, 35, 36) .  An advantage o f  wood wastes and urban r e f u s e  i s  t h a t  

they  c o n t a i n  n e g l i g i b l e  s u l f u r .  The major  components o f  t h e  exhaust gases would 

be carbon d iox ide ,  n i t r ogen ,  oxygen, and water  vapor. 

Another r e p o r t ,  prepared by C. C. Gordon, and o the rs  a t  t he  Environmental  

S tud ies  Laboratory ,  U n i v e r s i t y  o f  Montana, concluded t h a t :  

use f o r  t he  wood wastes o f  t h e  wood p roduc ts  i n d u s t r y  and 
t h e  fo res ted  areas of Montana cou ld  occur  now w i t h  much 
l e s s  o f  a  b i o l o g i c a l  impact  than i s  and w i l l  be o c c u r r i n g  
i n  t h e  Rocky Mountain area when t h e  c o a l - f i r e d  u t i l i t y  
p l a n t s  go on l i n e  ... When t h e  wood waste products  c o l l e c t e d  
a t  t h e  i n d u s t r y  s i t e s  as w e l l  as f rom t h e  f o r e s t s  a r e  
b u r n t  i n  l a r g e  b o i l e r s  (200-400 megawatts) f o r  energy 
conversion, t h e  problems of a i r  po l  l u t i o n  emissions and 
abatement c o n t r o l  w i l l  be immensely reduced over  t h a t  o f  
c o a l - f i r e d  b o i l e r s  o f  equal s i z e .  F i r s t ,  t h e  amounts o f  



known pho to tox i c  emissions ( i  .e., SO2 and NOx) f rom wood 
f i r e d  b o i  1 e r s  a r e  ex t reme ly  smal l  compared t o  coa l  - f i r e d  
b o i  1 e rs .  Second, cos t s  f o r  abatement equipment f o r  cap- 
t u r i n g  p a r t i c u l a t e s  and gaseous emissions f rom wood 
waste b o i l e r s  i s  o n l y  a smal l  f r a c t i o n  o f  what i t  has 
c o s t  those few u t i l i t y  companies which have i n s t a l l e d  
adequate a i r  p o l l u t i o n  abatement equipment f o r  coa l -  
f i r e d  generators  (1  05, 28) .  

Use o f  wood and urban waste as a f u e l  f o r  genera t ing  e l e c t r i c i t y  thus 

appears t o  have good p o t e n t i a l  f o r  western Montana, p a r t i c u l a r l y  i n  t h e  Missoula 

area. 

On t h e  bas is  o f  informat i .on c o l l e c t e d  f o r  t h e  Hoerner Waldorf  Corporat ion,  

some 2,536,000 u n i t s  o f  d r y  wood were es t imated  t o  be r e a d i l y  a v a i l a b l e  i n  

Missoula on a sus ta i nab le  bas i s  f o r  approx imate ly  20 years  (106, 27) .  (See 

Table 60 below.) 

TABLE 60 

Wood Waste Residue5 A v a i l a b l e  t o  t h e  Hoerner Waldorf  Corpora t ion  

Thousand BTUs 
Supply Source Chips Sawdust To ta l  

UNUSED PRIMARY MFG. RESIDUES 
Area o f  I n f l u e n c e  1,047* 359** 1,406 
Less: Corr~mi t t e d  Usage 

Net Surp lus 

ROUNDWOOD WASTE RESIDUES 
Logging s lash  wood waste 

res idues  48 5 33 51 8 
Dead wood waste residues*** 1,220 - 6 0 1,280 

T o t a l  Roundwood 1,705 93 1,798 
Less: HWC Chipping 1 1 

Net Surp lus 1,704 93 1,797 
To ta l  Wood Waste Avai 1 ab le :  2 ,I 15 42 1 2,536 

---thousands s h o r t  tons---  
P o t e n t i a l  Y i e l d  o f  K r a f t  Pu lp  1,218 242 1,460 

"1971 c a p a c i t y  unchanged a1 though t h e r e  w i l l  be a c h i p  volume inc rease  
**I971 c a p a c i t y  reduced by approx imate ly  41 percent  

***annual supply  f o r  20 years f rom presen t  source 

Source: Environmental Impact Statement on t he  Proposed Expansion o f  Hoerner 
Waldorf  ' s Missoul  a Pul p and Paper M i  11 , Department o f  Heal t h  and 
Environmental Sciences, Helena, Montana, November 6, 1974. 



The dead wood res i dues  p o r t i o n  o f  t h e  account ing i s  l e s s  than 15 percen t  of ,. 

t he  t o t a l  dead s tand ing  and downed wood waste i n  B i t t e r r o o t  and L o l o  Na t i ona l  

Fores ts .  Each u n i t  of d r y  wood i s  approx imate ly  2,400 pounds. Hence, some 

6 b i l l i o n  pounds o f  d r y  wood ch ips  cou ld  be a v a i l a b l e  i n  t h e  Missoula  area.  

I f  the  wood waste were conver ted i n t o  e l e c t r i c i t y ,  i t  cou ld  supp ly  a  s u b s t a n t i a l  

amount o f  t h e  e l e c t r i c a l  needs f o r  Montana. 

PRODUCTION OF METHANE 

Methane p roduc t i on  i s  another  p o t e n t i a l  energy o p t i o n  f o r  Montana. 

L i ves tock ,  human, and wood wastes can be conver ted t o  methane gas. t h e  p r ima ry  

component of n a t u r a l  gas. The technology and s k i l l s  necessary t o  conve r t  

b i o l o g i c a l  waste t o  methane a r e  now a v a i l a b l e  so, development o f  t h i s  source 

of energy cou ld  be a lmost  immediate. 

Methane gas has been generated by decomposi t ion o f  f e e d l o t  w i s t es  and 

mun ic ipa l  sewage. Ye t l~ane  a l s o  has been produced from lumber m i l l  waste. The 

product ,  r e f e r r e d  t o  as "wood gas," was used i n  Europe d u r i n g  t h e  World War 

11 (97, 5 ) .  

I t  should  be p o s s i b l e  t o  i n t e r e s t  f e e d l o t  ope ra to r s  i n  methane convers ion  

because i t  o f f e r s  a  p r o f i t  f rom an o therw ise  bothersome problem. !lanure from 

the  l o t  cou ld  be f e d  c a s i l y  i n t o  a  l a r g e  d i g e s t e r  r e s u l t i n g  i n  t h e  p roduc t i on  o f  

l a r g e  q u a n t i t i e s  o f  s o - c a l l  ed bio-gas (a  m i x t u r e  o f  methane, carbon d i o x i d e ,  

hydrogen s u l f i d e .  and o t h e r  gases i n  t r a c e  amounts) wh ich  can be used t o  generate  

e l e c t r i c i t y  and heat  b u i l d i n g s  i n  much t h e  same way n a t u r a l  gas i s  used. 

Ca l cu l a t i ons  based on t h e  number o f  c a t t l e  i n  Flontana f e e d l o t s  i n  1973 

show t h a t  n e a r l y  a  t r i l l i o n  ETUs o f  b io-gas cou ld  have been generated i f  a l l  

l i v e s t o c k  waste had been f e d  through a  methane conve r t e r  (107) .  Ac tua l  n e t  

energy c o n t r i b u t i o n s  assoc ia ted  w i t h  t he  methane conve r t e r  prograrc a r e  s u b s t a n t i a l  



because t h e  c o n v e r t e r ' s  by-product  i s  an exce l  1  e n t  f e r t i  1  i z e r ,  which can be used 

t o  reduce t h e  demand f o r  n a t u r a l  gas used i n  s y n t h e t i c  f e r t i l i z e r  p roduc t ion .  

I n  Greely ,  Colorado, Bio-Gas o f  Colorado i s  b u i l d i n g  a  methane c o n v e r t e r  

scheduled t o  beg in  p roduc t i on  i n  e a r l y  1975. It w i l l  be t h e  f i r s t  i n d u s t r y - s i z e d  

methane conve r t e r  anywhere, c o n v e r t i n g  about 1,650 tons  o f  manure a  day i n t o  

5.25 m i l l i o n  cub i c  f e e t  of n a t u r a l  gas (Methane), e q u i v a l e n t  t o  peak w i n t e r  gas 

needs o f  a  c i t y  o f  50,000 (1 08, 7 ) .  

It a l s o  may be p o s s i b l e  t o  b u i l d  methane genera to rs  and connect them t o  

mun ic ipa l  sewage t r ea tmen t  p l a n t s .  I n  f a c t ,  some e x i s t i n g  t rea tment  p l a n t s  

use se l f - gene ra ted  methane t o  energ ize  t h e  sewage t r ea tmen t  process. Based 

on 1970 popu la t i on  f i g u r e s ,  13.5 m i l l  i o n  BTUs a  day a r e  a v a i l a b l e  i n  eve ry  

Montana town w i t h  a  p o p u l a t i o n  ove r  1,000, o r  a  t o t a l  o f  1.83 t r i l l i o n  BTUs o f  

b io-gas i n  Montana every  y e a r  (1 09) .  

L i m i t e d  development o f  b io-gas has begun i n  Montana. A1 Rutan, o f  

B i l l  i ngs ,  has cons t ruc ted  a  smal l  methane conve r t e r  i n  h i s  home (97, 2 ) .  A  

smal l  co rpo ra t i on ,  B i o f u e l s ,  has been s t a r t e d  i n  Noxon. George Oberst ,  o f  

B i o f u e l  s  , has begun consul  t a t i o n  w i t h  severa l  p o t e n t i a l  customers f o r  methane 

d i g e s t e r s  (97, 2 ) .  

A t  Montana S t a t e  U n i v e r s i t y ,  t h e  Animals Sciences Department i s  s t u d y i n g  

t h e  methane convers ion process as a  way t o  reduce odor and wate r  p o l l u t i o n  

problems a t  f e e d l o t s .  Cu r ren t  research  concerns waste f rom swine. The t h r u s t  

o f  research  i s  t o  develop a  process economica l l y  s u i t a b l e  f o r  ope ra to r s  o f  smal l  

l i v e s t o c k  businesses. 

The Power o f  Wind 

Windmil 1  s  i n  Montana harnessed t h e  energy o f  movinq a i r  l ong  b e f o r e ' t h e  

Rural  E l e c t r i f i c a t i o n  Assoc ia t i on  b rough t  e l e c t r i c i t y  t o  r u r a l  areas.  



Wind system r e s e a r c h e r  F o r r e s t  S toddard ,  an a s s o c i a t e  o f  W i l l i a m  Heronemus 

o f  t h e  U n i v e r s i t y  o f  Massachuset ts ,  i s  quo ted  b y  t h e  B i l l i n g s - b a s e d  A l t e r n a t i v e  

Energy Resources O r g a n i z a t i o n  (AERo) , as s t a t i n g ,  " W e  a t  t h e  U n i v e r s i t y  o f  

Massachuset ts propose t h a t  y o u  i n  Montana g e t  s t a r t e d  cn a  s t a t e w i d e  program, 

l o o k i n g  a t  s m a l l ,  i n t e r m e d i a t e  and l a r g e - s c a l e  w i n d  power schemes. Your r e s u l t s  

s h o u l d  g i v e  you  o p e r a t i o n a l  e l e c t r i c i t y  w i t h i n  36 months" (97,  2 ) .  Recent  

e s t i m a t e s  i n d i c a t e  t h a t  t h e  t o t a l  w ind  g e n e r a t i n g  c a p a c i t y  f o r  t h e  Grea t  P l a i n s  

c o u l d  equal  t h e  n e a r l y  200,flOO megawatts o f  n u c l e a r  p l a n t  i n s t a l l e d  c a p a c i t y  (110, 

192 ) .  

The N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  p r e d i c t s  t h a t  w i n d m i l l s  

c o u l d  s u p p l y  between 5  and 10 p e r c e n t  of t h e  n a t i o n ' s  e l e c t r i c a l  power demand 

by  t h e  y e a r  2000 ( 1  11 , 1,056).  P r o f e s s o r  Heronemus be1 i e v e s  t h a t  w i t h  an 

a c c e l e r a t e d  n a t i o n a l  e f f o r t ,  w indm- i l l s  c o u l d  be g e n e r a t i n g  1 . 5  t r i l l  i o n  k i l o w a t t -  

hours  b y  t h e  y e a r  2000, n e a r l y  as much as e x i s t i n g  e l e c t r i c a l  g e n e r a t i o n  (111, 

1,056). 

An i d e a l  w i n d r i l l  c o u l d  e x t r a c t  as much as 59 p e r c e n t  o f  t h e  energy  o f  

t h e  w i n d  p a s s i n g  th rough  t h e  a rea  swept b y  i t s  b l a d e s .  b l i n d m i l l s  w i t h  good 

aerodynamic d e s i g n  genera te  a p p r o x i m a t e l y  75 ~ e r c e n t  o f  t h e  t h e o r e t i c a l  maximum. 

A l t e r n a t i v e  schenles such as t h e  Tracked V e h i c l e  F i r f o i l  Concept, e x p l o r e d  by  

Ra lph Power and t l a r r y  Townes a t  Plontana S t a t e  U n i v e r s i t y ,  o f f e r  p o s s i b i l i t i e s  

o f  up t o  80 p e r c e n t  energy  c o n v e r s i o n  (1  1 2 ) .  

W i n d m i l l s  can be used t o  supp le~ l i en t  a  1  a rqe  power system, o r  t o  p r o v i d e  

base power, wh ich  n e c e s s i t a t e s  s t o r i n g  energy  f o r  d e l i v e r y  when t h e  w ind d i e s .  

Wind g e n e r a t o r s  c o u l d  be added t o  any system w i t h  s t o r a g e  c a p a b i l i t i e s ,  such 

as pumped-storaqe o r  a  c o n v e n t i o n a l  dam avd h y d r o e l e c t r i c  p l a n t .  I n  a d d i t i o n ,  

w ind  g e n e r a t o r s  c o u l d  s u p p l y  power t o  any g r i r l  and t h e  s t o r a q e  c o u l d  be c o n s i d e r e d  

t o  be t h e  f u e l  t h a t  runs  t h e  c o n v e n t i o n a l  g e n e r a t i n q  p l a n t .  The p o s s i b l e  



appl  i c a t i o n s  f o r  1  a,rge-scal e  use o f  wind-powered generators  should  be determined. 

Th i s  de te rm ina t i on  should i n c l u d e  wind ana l ys i s ,  economic a n q l y s i s  and a  f u r t h e r  

examinat ion of t h e  need f o r  and problems o f  power s to rage  c a p a b i l i t i e s .  

I n  assess ing t h e  p o t e n t i a l  f o r  wind-based genera t ion  i n  Montana, c a r e f u l  

c o n s i d e r a t i o n  must be g i v e n  t o  wind speeds. Wind speed data a re  con t i ngen t  

on t h e  exac t  l o c a t i o n  o f  t h e  s i t e  of measurement, w i t h  s h i f t s  o f  o n l y  s h o r t  

d i s tances  making ma jo r  d i f f e r e n c e s  i n  wind speed and d u r a t i o n .  However, f o r  

a  rough es t ima te  o f  f a v o r a b l e  areas, c l i m a t o l o g i c a l  data--wind speed measurements 

f rom across t h e  s ta te - -pub l i shed  by t h e  U. S. Weather Bureau can be used. 

More than  10,000 k i l o w a t t - h o u r s  c o u l d  be generated per  year  i n  Great  F a l l s  

w i t h  a  smal l  wind genera to r  hav ing a  3  meter  p r o p e l l e r  and a  70 percen t  mechanical  

e f f i c i e n c y .  Based on es t imates  r ece i ved  f o r  average household e l e c t r i c a l  

consumption o f  12,000 t o  14,000 k i l o w a t t - h o u r s  ( 1  13)  (114),  i n c l u d i n g  a  h o t  wa te r  

hea te r ,  such a  wind genera t ion  system cou ld  c o n t r i b u t e  s i g n i f i c a n t l y  t o  reduc ing  

r e s i d e n t i a l  e l e c t r i c  demand, p a r t i c u l a r l y  i f  t h e  h o t  water  hea t i ng  l o a d  were 

o f f s e t  by s o l a r  powered hea t ing .  

Hugo Schmidt, phys ics  p ro fesso r  a t  Montana S t a t e  U n i v e r s i t y ,  superv ised 

t h e  c o n s t r u c t i o n  o f  an e l e c t r i c i t y - p r o d u c i n g  w i n d m i l l  d u r i n g  t h e  summer o f  1974. 

The w i n d m i l l ,  w i t h  f o u r  b lades e i g h t  f e e t  i n  d iameter ,  generated 200 watt.s i n  an 

18 m i l e  per  hour wind c u r r e n t .  M a t e r i a l  c o n s t r u c t i o n  cos t s  f o r  t h e  system i nc l uded  

$200 i n  m a t e r i a l  s - -most ly  us i ng  junked automobi le  p a r t s  (?7, 8 ) .  

Geothermal Energy 

Geothermal means l i t e r a l l y  " e a r t h  heat . "  Th is  hea t  r e s u l t s  from t h e  slow 

decay o f  r a d i o a c t i v e  elements and f rom f r i c t i o n a l  f o r ces .  With o u r  p resen t  

techno1 ogy d r i  11 i ng depths o f  7.5 k i  1  ometers have been ach ieved and someday may 

reach two o r  t h r e e  t imes t h a t  depth.  However, t h e  depths f rom which we may econom- 

i c a l l y  e x t r a c t  t h e  e a r t h ' s ,  hea t  seems un l  i k e l y  t o  exceed 10  k i l o m e t e r s  (1  15, 95,121 ) .  

-1 67- 



The average amount of heat which flows to  the surface i s  very small and 

would have to  be concentrated considerably to  be considered as an energy source. 

There are,  however, areas in which molten rock i s ,  or has been, much closer to  

the surface. I t  i s  the areas in which natural heat i s  concentrated close to  the 

surface that  economic energy exploitation may be possible. I n  t h i s  context, 

geothermal heat i s  similar to  minerals or petroleum i n  that  i t  becomes economically 

exploitable when found in suff ic ient  concentrations. 

GEOTHERMAL ENERGY IN MONTANA 

A potential geothermal energy s i t e  was discovered near Marysville in 1966 

by Professor David Bl ackwel 1 (Geology Department, Southern Methodist University ) 

while he was conducting heat flow surveys in the Rockies. The area has one of 

the highest geothermal gradients on the continent. Battelle Pacific Northwest 

Laboratories i s  conducting a three year study on the area under National Science 

Foundation funding. Another high heat gradient has been found a t  Butte. I n  

addition, there are a number of hot springs in western Montana and hot groundwater 

i s  found in some eastern Montana wells. 

A 12,763-acre area in Montana near Yellowstone Park i s  classified as a 

known geothermal resource area (1 16, 18) .  More than 3.8 nli 11 ion additional acres 

are classified as prospective qeothermal s i t e s  (1  16, 18) .  

Montana has the basic requirements for geothermal energy ( 1 1 7 ) .  Vuch of the 

s t a t e  has evidence of Tertiary volcanic intrusive ac t iv i ty .  The western part of 

the s t a t e  i s  faulted, the mountains in tha t  area are f au l t  block mountains and 

the s t a t e  has high-volume aquifers. 

The fol lowing are potential geothermal areas: (1 1 7 )  

1 . Upper Ye1 1 owstone River Val 1 ey--thi s area has thermal springs. 
Some (e.q. Chico) have been used for  recreation f a c i l i t i e s .  Hot 
water escapes through faul t s  probably from Tertiary intrusive 
body in the Geartooth Mountains or perhaps from volcanic ac t iv i ty  
in the Crazy Plountains. 



2. Mocassin-Judi th Mountain Area--Big Warm Springs,a l a r g e  thermal sp r i ng ,  
i s  on t h e  n o r t h  s i d e  o f  South Mocassin Mountains. Geothermal ly 
heated wate r  comes through f a u l t s  i n  t he  l o c c o l i t h i c  T e r t i a r y  
i n t r u s i o n s  o f  t he  area. 

3. l i t t l e  Rocky Mountain Area--This area has severa l  warm sp r i ngs  
coming o u t  of l imes tone  o f  f a u l t s  f rom T e r t i a r y  i n t r u s i v e  masses 
which comprise t h e  core o f  t he  mountains. 

4.  White Sulphur Spr ings Area--A ma jo r  f a u l t  i s  thought  t o  be under t h e  
c i t y  o f  White Sulphur Spr ings  and m igh t  be t he  pathway f o r  heat  f rom 
Cas t le  Mountain i n t r u s i v e  body o r  o t h e r  nearby c o o l i n g  body. 

5. Bou lder  Bath01 i t h  A r a - - S e v e r a l  thermal sp r ings  sur face  a long f a u l t  
l i n e s  i n  t h i s  area. 

6. Idaho B a t h o l i t h  Area--The eas te rn  p a r t  o f  t h i s  area l i e s  i n  Montana 
and i s  a source o f  d r y  geothermal heat .  

7. Beaverhead Area--This area, south o f  t h e  Boulder and Idaho b a t h o l i t h s  
has thermal sp r i ngs .  D r i l l  i n g  f o r  uranium has revea led  warm water  
beneath B i g  Hole Va l ley .  

8. Snowcrest-Gravel ly Range Area--This area west o f  Yel lowstone Park 
has a hea t  source probably  f rom deep igneous i n t r u s i o n s .  

9. Madison G r o u ~  Area--Hot wa te r  w e l l s .  

GEOTHERMAL SYSTEMS 

D i f f e r e n t  geothermal areas vary  accord ing t o  geo log ica l  and hyd ro log i ca l  

c h a r a c t e r i s t i c s  present  a t  each s i t e .  The type  of system presen t  determines t h e  

t ype  o f  e x t r a c t i o n  and p roduc t i on  techniques, and t o  a l e s s e r  degree t h e  t ype  o f  

e x p l o r a t i o n  methods which a re  used i n  t h e  development o f  t h e  f i e l d .  The system 

v a r i a t i o n  i s  based l a r g e l y  upon t h e  method i n  which heat  energy i s  t r a n s f e r r e d  

a t  e x p l o i t a b l e  depths. 

Dry Rock Systems 

Conduction i s  t h e  dominant means o f  hea t  t r a n s f e r  through s o l i d s  and t h e r e f o r e  

t h e  e a r t h ' s  c r u s t .  I n  a l a r g e l y  d r y  rock  conduct ion system, temperature g e n e r a l l y  

increases c o n t i n o u s l y  w i t h  depth t o  t h e  i n t e r f a c e  o f  t h e  M o h o ? D i f f e r e n c e s  i n  

heat  f l ow ing  through d r y  rock i n  var ious  areas o f  t h e  wo r l d  a r i s e  as a f u n c t i o n  o f  

the  depth o f  t h e  heat  source, t h e  thermal c o n d u c t i v i t y  o f  t h e  c r u s t a l  rock,  and 

*Mohorovic ic d i s c o n t i n u i t y :  a boundary l i n e  between t he  e a r t h ' s  c r u s t  and h o t  mant le  
s a i d  t o  e x i s t  between 3 and 25 m i l  es below sea 1 eve1 . 



t h e  thermal g rad ien t .  A t  p resen t  t h e r e  a re  no d r y  h o t  r ock  systems being 

exp lo i t ed ,  a l though t h e  technology i s  c u r r e n t l y  be ing developed, as w i l l  be 

discussed l a t e r .  

F l u i d  Systems 

Convection i s  t he  o t h e r  pr imary hea t  t r a n s f e r  mode p resen t  i n  t h e  e a r t h ' s  

c r u s t .  Th i s  occurs when f l u i d s  a re  heated and r i s e  as a r e s u l t  of thermal 

expansion and low s p e c i f i c  g r a v i t y .  Cool ing f l u i d s  o r  coo l  ground waters  

r e p l e n i s h  t h e  c y c l e  o f  c i r c u l a t i o n  which i s  d r i v e n  by hea t  f u rn i shed  a t  t h e  base 

o f  t he  system. I n  a  convec t ion  system t h e  temperatures tend t o  be g r e a t e r  i n  t h e  

upper p o r t i o n s  than i n  t he  lower  p a r t s  due t o  t h e  na tu re  o f  t he  system. There 

a re  two bas ic  types of water  convec t ion  systems which d i f f e r  accord ing t o  t h e  

phys ica l  s t a t e  o f  t he  water.  

Hot Water Systems 

Hot wate r  systems a r e  cha rac te r i zed  by wate r  i n  t he  l i q u i d  s t a t e ,  a l though 

i t  may be a t  pressures g r e a t e r  than h y d r o s t a t i c .  I n  a  major  convect ion system 

water serves as t h e  medium by which hea t  i s  t r a n s f e r r e d  as i t  moves from a r e l a t i v e l y  

deep geothermal heat  source t o  t h e  surface o r  near sur face .  Cool ground waters  

seep i n t o  t h e  per imeters  o f  t h e  geothermal system due t o  t h e i r  h i ghe r  d e n s i t y  i n  

r e l a t i o n  t o  warmer heated water.  The pressure exer ted  by coo le r  waters  on l e s s  

dense heated waters may r e s u l t  i n  a r t e s i a n  h o t  sp r ings .  I f  t h e  a q u i f e r ,  a  porous 

water  c a r r y i n g  l a y e r  of rock ,  which l i e s  on t o p  o f  t h e  heat  source i s  covered by 

an impermeable caprock, t he  water  may be a t  temperatures which exceed b o i l i n g  a t  

atmospheric pressure.  Th is  l i q u i d  water ,  under h i g h  pressure, may p a r t i a l l y  f l a s h  

t o  steam once t he  pressure i s  re leased  e i t h e r  by d r i l l i n g  o r  by n a t u r a l  f a u l t i n g  i n  

t he  caprock l a y e r .  A l l  of t h e  water  does n o t  f l a s h  t o  steam, and thus d r o p l e t s  

a re  c a r r i e d  up w i t h  t he  steam; t h i s  i s  o f t e n  c a l l e d  a "wet steam" system. 



Vapor Oominated Systems 

A smal l  percentage o f  t he  w o r l d ' s  geothermal resources a re  t o  be found i n  t he  

form o f  vapor dominated systems. A t  p resen t  t he  o n l y  l a r g e  known systems of t h i s  

type a re  found a t  t he  Geysers f i e l d  i n  C a l i f o r n i a  and t he  L a r d e l l o  f i e l d  i n  I t a l y .  

Since they  produce superheated steam w i t h  no assoc ia ted  l i q u i d ,  they  a r e  o f t en  

c a l l e d  "d r y  steam" systems. T h i s  steam i s  g e n e r a l l y  thought  t o  o r i g i n a t e  f rom 

b o i l i n g  water  i n  a deep geothermal r e s e r v o i r  w i t h  a h i g h  temperature hea t  source 

and a low water  recharge r a t e .  The water  r e s e r v o i r  has o v e r l y i n g  r o c k  which i s  

h i g h l y  porous and permeable and a l l ows  t he  steam t o  e x i s t  as t he  cont inuous pressure 

c o n t r o l l i n g  phase w i t h  pressures below h y d r o s t a t i c .  As t he  steam r i s e s  i n  t he  

geothermal system i t  loses i t s  hea t  t o  surrounding rock  and e v e n t u a l l y  condenses 

near t he  sur face  i n  most vapor systems. Th is  condensed l i q u i d ,  i f  n o t  l o s t  t o  t h e  

surface, d r a i n s  downward on t he  per imete r  o f  t he  system t o  deeper wate r -sa tu ra ted  

r o c k  on t h e  per imete rs  of t he  hea t  source and serves as a recharge source f o r  t h e  

system. 

GEO-EXPLORATION 

Geophysical e x p l o r a t i o n  f o r  geothermal energy has been l a r g e l y  adapted 

from standard geophysical  p rac t i ces ,  a l though a l t e r a t i o n s  and va r i ous  i nnova t i ons  

have been found necessary t o  p rov ide  f o r  t h e  uniqueness o f  geothermal resources.  

P r e l i m i n a r y  e x p l o r a t i o n  s e l e c t i o n  i s  based upon a number o f  p r e v i o u s l y  known 

geo log ic  f a c t o r s .  The presence o f  geysers,  fumaroles, mud volcanoes, o r  thermal 

sp r i ngs  a re  obv ious i n d i c a t o r s  of geothermal a c t i v i t y .  Areas w i t h  volcanism o f  

l a t e  T e r t i a r y  o r  Quaternary age may a l s o  i n d i c a t e  poss ib l e  near sur face  heat  

sources, espec i  a1 l y  i f  ca lde ra  , cones, o r  v o l c a n i c  vents a re  present .  In fo rmat ion  

a v a i l a b l e  f rom o t h e r  a c t i v i t i e s  such as deep min ing,  w e l l  d r i l l i n g  f o r  petroleum, 

e t c .  may a l s o  p rov ide  i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  poss ib l e  presence o f  geothermal 

anomalies. 



D r i l l i n g  

There a r e  two phases o f  d r i l l i n g  wh ich  can o c c u r  i n  t h e  development o f  a I 

geothermal f i e l  d, t e s t  d r i l l  i n g  and f i e l  d development d r i l l  i n g .  

T e s t  we1 1 s a r e  l o c a t e d  on t h e  b a s i s  o f  p r e l  i m i n a r y  geophys ica l  e x p l o r a t i o n .  

These w e l l s  p r o v i d e  subsur face  g e o l o g i c  data ,  i n f o r m a t i o n  as t o  t h e  p h y s i c a l  and 

chemica l  c h a r a c t e r i s t i c s  o f  t h e  geothermal f l u i d  o r  r o c k ,  h e l p  d e f i n e  l o c a l  

p r o d u c t i v e  zones, and h e l p  de te rm ine  t h e  e x t e n t  and p r o d u c t i v e n e s s  of t h e  f i e l d .  

A1 though t h e  d r i l l  i n g  o f  geothermal w e l l s  i s  v e r y  s i m i l a r  t o  pe t ro leum d r i l l  i n g ,  

geothermal f i e l d s  p r e s e n t  some problems n o t  encountered i n  pe t ro leum f i e l d s  . The 

h e a t  and ab ras iveness  found i n  geothermal f o r m a t i o n s  a r e  e x t r e m e l y  ha rd  on subsur -  

f a c e  equipment.  T h i s  i n c l u d e s  d r i l l  b i t s ,  v a l v e s ,  cements, cas ing ,  e t c .  Much 

of  t h e  c o n v e n t i o n a l  equipment w i l l  n o t  s t a n d  up t o  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  

found i n  geothermal systems. 

The f u t u r e  development o f  geothermal systems which have c h a r a c t e r i s t i c s  

t h a t  e c o n o m i c a l l y  p r o h i b i t  t h e  use o f  p r e s e n t  d r i l l i n g  techno logy  due t o  

p h y s i c a l  1 i m i t a t i o n s  i s  dependent upon t h e  development o f  l o w  c o s t  d r i  11 i ng. 

P r e s e n t l y ,  t h e  c o s t  o f  d r i l l i n g  i n c r e a s e s  v e r y  r a p i d l y  w i t h  depth .  U t i l i z a t i o n  

o f  geothermal energy a t  depths  g r e a t e r  t h a n  t h r e e  k i l o m e t e r s  (km) i s  n o t  now 

economic (1 17, 1 7 ) .  The development o f  1 ow c o s t  d r i l l  i n q  t o  depths  o f  g r e a t e r  

t h a n  t h r e e  k i l o m e t e r s  would p e r m i t  much g r e a t e r  u t i l i z a t i o n  o f  t h e  h e a t  energy 

s t o r e d  i n  t h e  o u t e r  10 k i l o m e t e r s  o f  t h e  e a r t h ' s  c r u s t .  

P l u t o n i c  o r  ha rd  metamorphic r o c k  a l s o  l i m i t s  t h e  use o f  p r e s e n t  d r i l l i n g  

techno logy  due t o  extreme wear on subsur face equipment.  H igh tempera tu res  asso- 

c i a t e d  w i t h  geothermal systenis a r e  a l s o  v e r y  ha rd  on d r i l l i n g  t o o l s .  As a r e s u l t ,  

c o s t s  may be p r o h i b i t i v e  t o  development i n  geothermal systems w i t h  t h e s e  g e o l o g i c  

c h a r a c t e r i s t i c s .  

The Los A1 amos S c i e n t i f i c  L a b o r a t o r y  has r e c e n t l y  been d e v e l o p i n g  d r i l l  s  wh ich 

bo re  th rough  r o c k  by  p r o g r e s s i v e  m e l t i n g  r a t h e r  t h a n  by c h i p p i n g  and 



abrading. Th is  b o r e r  i s  e l e c t r i c a l l y  o r  a u t o m a t i c a l l y  heated t o  m e l t  through 

rock .  As i t  moves, t he  mol ten r o c k  hardens and forms an o b s i d i a n - l i  ke cas ing  

which i s  fused t o  surrounding rock .  There i s  no d e b r i s  t o  remove from the  h o l e  

and .it would n o t  be necessary t o  i n s t a l l  cas ing  as the. g l ass  l i n e r  serves t h a t  

purpose. High temperature rock  improves t h e  performance o f  t h e  d r i l l ,  u n l i k e  

convent ional  equipment performance which i s  impeded by h i gh  temperatures. 

A two i n c h  p ro to t ype  has been developed which c o n s i s t s  o f  a molybdenum 

s h e l l ,  a tungsten t i p ,  and a g r a p h i t e  hea t i ng  element which uses a t h ree  k i l o w a t t  

power source. M e l t i n g  r a t e s  have been slow, 60 f e e t  per  day. However, c a l c u l a t i o n s  

show t h a t  l a r g e r  d r i l l s  should have much h ighe r  m e l t i n g  r a t e s  as w e l l  as increased 

energy consumption e f f i c i e n c y .  

Conversion and Use 

The type  o f  technology used i n  t h e  development o f  any p a r t i c u l a r  geothermal 

system i s  determined l a r g e l y  by t h e  t y p e  o f  system presen t  ( e - g .  vapor dominated, 

1 i q u i d  dominated, d r y  ho t - rocks)  , and by t h e  chemical and phys ica l  c h a r a c t e r i s t i c s  

o f  t h e  steam, l i q u i d ,  rock p resen t  i n  t h a t  system. I n  genera l ,  i n c r e a s i n g  techno- 

l o g i c a l  d i f f i c u l t y  i s  encountered w i t h  t h e  development o f  vapor dominated systems, 

1 i q u i  d dominated systems, and h o t  d ry - rock  systems, r e s p e c t i v e l y  . 
The technology f o r  t h e  development and e x p l o i t a t i o n  o f  vapor dominated systems, 

and superheated 7 i q u i d  dominated systems w i t h  low chemical con ten t  i s  r e a d i l y  a v a i l  - 

ab le.  However, t h e  technology f o r  t h e  p roduc t i on  of power from low en tha lpy  h o t  

waters and geothermal waters o f  h i g h  chemical con ten t  i s  i n  a p r e - p i l o t  p l a n t  stage 

o f  development. The technology f o r  t h e  use o f  h o t  dry- rock systems i s  i n  t h e  e a r l y  

p lann ing  and exper imental  stage. 

Power genera t ion  from geothermal energy sources d i f f e r s  f rom f o s s i l  and 

nuc lea r  e l e c t r i c a l  genera t ion  i n  severa l  aspects .  Geothermal p l a n t s  do n o t  r e q u i r e  



hotboxes, boilers, or furnaces, or mining of fuels. However, because geothermal 

steam or water cannot be transported over large distances, geothermal plants are 

"mine mouth" plants (the generation facilities sited at the location of the 

geothermal field) . 

Environmental Impacts 

Geothermal energy has environmental advantages over conventional energy 

sources. It is not a source of air pollution or radiation hazard, or require 

that large amounts of land be disturbed (other than for transmission lines or 

pipe1 ines and the plant itself) . However, it does have some environmental 

drawbacks. Effluent can pollute surface and ground water unless fluids are 

reinjected into deep reservoirs. Potential thermal pollution problems can also 

be avoided by reinjection. Other potential problems include noise, objectionable 

gases, visual impact, and subsidence due to fluid withdrawal (118). 
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APPENDIX A 

CONSERVATION THROUGH RATE RESTRUCTURING 

The Montana P u b l i c  Se rv i ce  Commission operates under s t a t u t e s  t h a t  a t  l e a s t  

i n  p a r t  g i v e  i t  power over  p r i c e s  and r a t e  s t r u c t u r e s  o f  Montana u t i l i t i e s .  

U t i l i t y  r e g u l a t o r s  norma l l y  have cons idered i t  t h e i r  p r imary  d u t y  t o  assure t h e  

governed u t i l i t i e s  a  p r o f i t  adequate t o  generate  a  f a i r  r a t e  o f  r e t u r n  and s u f -  

f i c i e n t  t o  a l l o w  t h e  u t i l i t i e s  t o  compete i n  money markets.  So l ong  as p r i c e s  

cou ld  be kep t  low, r a t e  s t r u c t u r e s  and l e v e l s  were n o t  examined p rov ided  t h a t  

they  generated revenue s u f f i c i e n t  t o  ach ieve t h e  agreed-upon r a t e  o f  r e t u r n .  

Today, however, t h e  importance o f  energy conserva t ion  has r a i s e d  a number 

o f  ques t ions  about t h i s  t r a d i t i o n a l  approach t o  r e g u l a t i o n .  Dwind l ing  energy 

resources and r a p i d l y  i nc reas ing  p r i v a t e  and s o c i a l  cos t s  o f  new genera t ing  

f a c i l i t i e s  p o i n t  t o  t h e  v i t a l  p u b l i c  i n t e r e s t  i n  seeing t h a t  u t i l i t y  r a t e s  a r e  

s e t  i n  t h e  b e s t  long- term i n t e r e s t  o f  t h e  consuming p u b l i c  as w e l l  as t he  r e g u l a t e d  

u t i l i t y  i n d u s t r y .  

Marg ina l  c o s t  p r i c i n g ,  de f ined  as t h e  reasonably  expected a d d i t i o n a l  c o s t  

t h a t  would be i n c u r r e d  i n  produc ing an a d d i t i o n a l  u n i t  o f  a  p roduc t  o r  good, has 

been l ong  recognized as a  p r e r e q u i s i t e  f o r  e f f i c i e n t  use o f  resources and markets .  

Th i s  concept i s  becoming recognized as t h e  necessary f ounda t i on  f o r  any u t i l i t y  

r a t e  s t r u c t u r e  t h a t  w i l l  bes t  serve t h e  i n t e r e s t s  o f  t h e  p u b l i c  and t h e  i n d u s t r y .  

A r ecen t  r a t e  hear ing  o f  Madison Gas and E l e c t r i c  Co. be fo re  t h e  Wisconsin P u b l i c  

Se rv i ce  Commission i l l u s t r a t e s  t h i s  t r end :  "There was reasonably  genera l  agree- 

ment among a l l  p a r t i e s  t h a t  t h e  f i r s t  p r i n c i p l e  enumerated ( r a t e s  should promote 

e f f i c i e n t  a l l o c a t i o n  o f  resources, thus  d iscourag ing  was te fu l  use o f  energy) i m -  

p l i e s  t h a t  r a t e s  should  p r o p e r l y  r e f l e c t  t h e  marg ina l  c o s t  o f  p r o v i d i n g  s e r v i c e  

t o  a  g i v e n  customer" ( I ) . *  
I 

"References t o  Appendix A a re  found on page 192. 
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F igu re  A 

Montana Power Company Res iden t i a l  Rate Schedule 1972 
(dec l  i n i n g  b l ock  r a t e  system) 

Source: Data de r i ved  from Federal Power Commission Report # I ,  Account 400 f o r  
Montana Power Company, 1973. 



The commission s a i d  marg ina l  c o s t  p r i c i n g  i n  u t i l i t y  r a t e s  would a c c u r a t e l y  

r e f l e c t  t h e  c o s t  t o  s o c i e t y  of produc ing each a d d i t i o n a l  u n i t  of energy. The 

f i n d i n g s  of t h e  Wisconsin P u b l i c  Se rv i ce  Commission concluded t h a t ,  i n  t h e  c o n t e x t  

o f  t h e  e l e c t r i c  power i n d u s t r y ,  t h e  1  ong-run incrementa l  (marg ina l  ) cos t ,  de f i ned  

as t h e  c o s t  o f  capac i t y  and o u t p u t  t h a t  can be expected t o  be added t o  a  u t i l i t y  

system over  a  pe r i od  o f  severa l  years ,  i s  t he  o v e r r i d i n g  f a c t o r  t o  be cons idered 

i n  marg ina l  c o s t  p r i c i n g  and u t i l i t y  r a t e s  ( 1 ) .  

A t  t h e  p resen t  t ime, Montana u t i l i t i e s  a r e  governed by r a t e  s t r u c t u r e s  t h a t  

a l l o w  users  t o  pay reduced r a t e s  f o r  increased use. Th is  i s  c a l l e d  t h e  " d e c l i n i n g  

b l ock  r a t e "  system. An example o f  t h i s  " d e c l i n i n g  b l ock  r a t e "  system i s  t h e  

r e s i d e n t i a l  e l e c t r i c  r a t e  schedule o f  Montana Power Company shown i n  F i gu re  A: 

7 cen ts  per k i l o w a t t - h o u r  (kwh) f o r  t h e  f i r s t  kwh (minimum charge -- $1.40); 4.44 

cen ts  per  kwh f o r  t h e  n e x t  80 kwh; 3.11 cen t s  per  kwh f o r  t h e  n e x t  100 kwh; and 

1.55 cen ts  per  kwh f o r  a1 1  a d d i t i o n a l  consumption ( 2 ) .  Montana Power's commercial 

schedule i s  based upon a  s i m i l a r  d e c l i n i n g  b l ock  r a t e  systeni ( 2 ) .  I n d i v i d u a l  con- 

t r a c t s  a r e  s igned w i t h  l a r g e  i n d u s t r i a l  custonlers t o  d e l i v e r  energy a t  r a t e s  sub- 

s t a n t i a l l y  below p r e v a i l i n g  r a t e s  f o r  o t h e r  c lasses  o f  custoniers ( 3 ) .  

I n i t i a l l y ,  t h e  d e c l i n i n g  b l ock  r a t e  schedules were designed t o  encourage t h e  

use o f  e l e c t r i c i t y  and hence p rov i de  increased revenue and demand f o r  a d d i t i o n a l  

gene ra t i ng  capac i t y .  U n t i l  t h e  mid-1960s t h e  e l e c t r i c  power i n d u s t r y  was ex- 

pe r i enc i ng  d e c l i n i n g  cos t s :  i n  such circumstances new genera t ing  c a p a c i t y  had 

t h e  e f f e c t  o f  d e l i v e r i n g  e l e c t r i c i t y  a t  a  lower  average c o s t  than would e x i s t i n g  

equipment, thus  l owe r i ng  t h e  average c o s t  t o  a l l  users.  

Today t h e  e l e c t r i c  power i n d u s t r y  i s  faced w i t h  much h i ghe r  cos t s  f o r  add i -  

t i o n a l  c a p a c i t y  caused by t h e  r i s i n g  c o s t s  o f  l abo r ,  equipment and f u e l s .  H igh 

cos t s  o f  money, slowdowns i n  t echno log i ca l  advancement and expenses necessary t o  



p r o t e c t  pub1 i c  h e a l t h  and t h e  environment a l s o  have d r i v e n  up p r i c e s .  The f a c t  ,' 

t h a t  cos ts  f o r  a d d i t i o n a l  ( i nc remen ta l )  capac i t y  s i g n i f i c a n t l y  exceed those f o r  

f a c i l i t i e s  a l ready  i n  p l ace  (embedded) w i l l  s e r i o u s l y  a f f ec t  p lann ing  f o r  u t i l i t y  

expansion. "By t h e  end o f  1976," accord ing t o  one est imate,  " t h e  embedded c o s t  

of k i l o w a t t  [kw] o f  capac i t y  w i l l  be on t he  o rde r  o f  $425/kw. Incremental  capac i t y  

w i l l  c o s t  on t h e  o rde r  o f  $650 i f  t he  r e c e n t l y  exper ienced r a t e s  of i n f l a t i o n  a t  

7% per  year  con t inue  f o r  t h e  n e x t  few years "  ( 4 ) .  I n  Montana, 80 percent  o f  t h e  

embedded genera t ing  capac i t y  i s  low-cost  h y d r o e l e c t r i c  power. Hence t he  d i f f e r e n c e  

between embedded and incrementa l  cos ts  i s  accentuated i n  t h e  Montana Power system. 

A r ecen t  Montana Power adver t isement  s t a t e d  t h a t  t h e  o v e r a l l  c o s t  f o r  new genera t ing  

p l a n t s  today i s  t w i c e  what i t  was s i x  years  ago. A r a t e  s t r u c t u r e  t h a t  i n  e f f e c t  

t e l l s  users  t h a t  increased consumption lowers t h e i r  average c o s t  i s  m is lead ing ,  

uneconomic and obv ious l y  n o t  based on a  marg ina l  c o s t  concept. 

The e x i s t i n g  d e c l i n i n g  b l ock  r a t e  system a l s o  f a i l s  t o  o f f e r  customer incen-  

t i v e s  t o  min imize t he  l ong  r u n  cos ts  o f  s e r v i c e  because i t  does n o t  d i f f e r e n t i a t e  

between on and o f f -peak  se rv i ce .  Power genera t ing  equipment, t ransmiss ion  and 

d i s t r i b u t i o n  networks a l l  a r e  b u i l t  t o  exceed maximum system demand by a  smal l  

amount. Montana Power's d a i l y  peak loads occur around supper t ime; y e a r l y  peak 

loads a re  i n  January. The 1974 y e a r l y  peak l oad  es t imate  i s  953 megawatts; t h e  

average l o a d  o f  645 megawatts r e q u i r e s  two - th i r ds  of  t h i s  capac i t y  ( 6 ) .  The 

c o s t  o f  b u i l d i n g  genera t ing  capac i t y  t o  meet t h i s  p red i c ted  peak requi rement  

accounts f o r  r ough l y  50 percent  o f  what users  pay f o r  e l e c t r i c i t y  ( 7 ) .  When r a t e s  

do n o t  d i f f e r e n t i a t e  between peak and non-peak se rv i ce  they  do no th i ng  t o  encourage 

o f f -peak  usage and thus improve t he  system l oad  f a c t o r .  S h i f t i n g  consumption 

away from peak usage would reduce r e q u i r e d  genera t ing  capac i t y  and lower  t he  

long-run cos ts  o f  se rv i ce .  



Table A shows Montana Power's three main classes of e l ec t r i c i ty  consumers 

and their  average rates for  1973. 

TABLE A :  Montana Power Company Customers and Rates (1973)" 

Consumption 
Average of total  Contribution to 
Charges e l ec t r i c i ty  sold total  revenue 

Class (cents/ k w h )  (percent) (percent) 

Residential 2.45 
Commercial 2.197 
Industrial .86 

"Montana u t i l i t i e s  a l l  have similar ra te  structures.  

Source: Data derived from Federal Power Commission Report # 1 ,  Account 400 for  
Montana Power Company, 1973. 

All t h i s  raises questions about the wisdom of quantity discounts and pricing 

the bulk of power used below long-run incremental costs. Such a policy resul ts  

in a misallocation of resources, unneeded capacity, and subsidizes those customers 

contributing the most to peak power demands b u t  who are paying the leas t .  

A more useful way to analyze the "1 ong-range incremental costs" ( L R I C )  

would be to  divide them into three d i s t inc t  components: 

1 .  Customer cost: Includes meter reading, bi l l ing,  connection costs,  

and that  part of distribution cost that  has been designated as varying only with 

the number of customers. 

2 .  Demand cost: Includes generation, transmission and distribution capacity 

costs tha t  vary with total  kilowatt demand. These are future costs of anticipated 

plant additions adjusted to  the current price level for  ra te  set t ing purposes. 

These costs do not vary with the number of customers b u t  equal the aggregate 

cost of the capacity commitments made by the u t i l i t y  when providing service to 

customers. 



3. Energy cos t :  I nc l udes  o p e r a t i n g  and maintenance cos t s  assoc ia ted  w i t h  

supp ly ing  a  g i ven  number o f  k i l o w a t t - h o u r s  o f  energy. These cos t s  va ry  d i r e c t l y  

w i t h  t h e  amount o f  energy consumed. 

Serv ice  a t  peak and o f f -peak  t imes  w i l l  have d i f f e r e n t  LRIC due t o  v a r y i n g  

demand cos t s .  The expenses assoc ia ted  w i t h  supp l y i ng  950 megawatts w i l l  be h i ghe r  

than those f o r  650 megawatts. The customers us i ng  peak power should  pay f o r  t h e  

c a p a c i t y  needed t o  meet t h e i r  demands; those  us i ng  o f f - peak  power should  n o t  be 

expected t o  c o n t r i b u t e  t o  c a p a c i t y  cos ts .  

A  s t e p  toward a  f u l l  peak- load p r i c i n g  system migh t  be t h e  c r e a t i o n  o f  a  

winter-summer d i f f e r e n t i a l  r a t e  so t h a t  t h e  summer users o f  a  w i n t e r  peaking 

u t i l i t y ,  such as Montana Power, a r e  n o t  charged f o r  t h e  a d d i t i o n a l  c a p a c i t y  r e -  

q u i r e d  f o r  January customers. Also,  i t  should  be remembered t h a t  even d u r i n g  

t h e  c o l d e s t  w i n t e r  months t h e  u t i l i t y  i s  n o t  ope ra t i ng  a t  peak l o a d  c o n s t a n t l y .  

F u l l  peak- load p r i c i n g  must u l t i m a t e l y  t a k e  t h e  form o f  t ime-of-day mete r ing  

i n  which r a t e s  would va r y  w i t h  t h e  t ime  o f  day. Supper t ime  r a t e s  would r e f l e c t  

a  h i ghe r  demand charge than mid-morning r a t e s .  Some argue, i n  f a c t ,  t h a t  peak 

l o a d  p r i c i n g  cannot have much e f f e c t  u n t i l  c a r r i e d  t o  t h e  e x t e n t  o f  t ime-of -day 

mete r ing .  "Indeed," s a i d  an i n t e r v e n o r  i n  t h e  Madison Gas and E l e c t r i c  case, 

" t h i s  i s  most l o g i c a l  f o r  w h i l e  i t  i s  u n l i k e l y  t h a t  consumption p a t t e r n s  can 

be s h i f t e d  seasonal ly ,  s u b s t a n t i a l  o p p o r t u n i t i e s  e x i s t  f o r  t ime-of -day s h i f t s  

p a r t i c u l a r l y  i n  t h e  i n d u s t r i a l  s e c t o r "  ( 8 ) .  Time-of-day mete r ing  i s  r e a l l y  r e -  

q u i r e d  t o  s h i f t  d a i l y  usage p a t t e r n s  and improve average l o c a l  f a c t o r s .  

Recent evidence i n d i c a t e s  t h a t  t ime-of -day meters a r e  now t e c h n o l o g i c a l l y  

and economica l ly  f eas i b l e ,  p a r t i c u l a r l y  f o r  l a r g e  volume users .  Such meters 

c o s t  about $30 each ( 8 ) .  C e r t a i n  i n d u s t r i a l  and commercial users  i n  Montana 

may a l r eady  be equipped w i t h  r eco rd i ng  t ype  meters which can be adapted t o  t ime-  

of-day meter ing.  



S t r i c t  adherence t o  a  r a t e  s t r u c t u r e  based on LRIC w i l l ,  d u r i n g  a  pe r i od  

o f  i nc reas ing  p r i c e s ,  y i e l d  u t i l i t y  earn ings g rea te r  than immediate revenue 

requirements because r a t e s  w i l l  be based on f u t u r e  u t i l i t y  cos ts  which w i l l  be 

h i ghe r  than  t h e  u t i l i t y ' s  c u r r e n t  cos t s .  I n  o t h e r  words, t h e  u t i l i t y  would be 

r e c e i v i n g  revenue based on cos t s  above those c u r r e n t l y  exper ienced. Dev ia t ions  

may be r e q u i r e d  f rom a  s t r i c t  LRIC-based r a t e  s t r u c t u r e  u n t i l  demand l e v e l s  o f f ,  

so t h a t  LRIC approximates c u r r e n t  cos ts ,  o r  u n t i l  i n f l a t i o n  decreases. 

Any a l t e r a t i o n  i n  t h e  r a t e  s t r u c t u r e  should be based on t h e  e l e c t r i c i t y  

u s e r ' s  e l a s t i c i t y  o f  demand. E l a s t i c i t y  o f  demand i n d i c a t e s  numer i ca l l y  how 

much t he  s a l e  o f  a  product ,  i n  t h i s  case e l e c t r i c  energy, m igh t  s h i f t  i n  response 

t o  a  hypo the t i ca l  change i n  p r i c e .  Whi le t h e  e l a s t i c i t y  o f  demand f o r  e l e c t r i c i t y  

i n  Montana i s  unknown, r ecen t  s tud ies  have i n d i c a t e d  t h a t  t h e  long-run e l a s t i c i t y  

f o r  r e s i d e n t i a l  users i s  between -1.0 and -1.2, i n d i c a t i n g  t h a t  a  10 percen t  

inc rease  i n  p r i c e  would r e s u l t  i n  a  10 t o  12 percen t  decrease i n  use. For i n -  

d u s t r i a l  users  t h e  c o e f f i c i e n t  o f  e l a s t i c i t y  i s  between -1.5 and -1.8; i n d i c a t i n g  

t h a t  a  10 percen t  inc rease  i n  p r i c e  would r e s u l t  i n  a  15 t o  18 percent  decrease 

i n  use. E l a s t i c i t i e s  f o r  commercial users  a r e  est imated t o  f a l l  between those 

f o r  r e s i d e n t i a l  and i n d u s t r i a l  use (10) .  

Excess revenues generated du r i ng  t imes o f  i nc reas ing  costs  should be o f f s e t  

by reduc ing  r a t e s  charged t o  t h e  i n e l a s t i c  consumers, those who would increase 

t h e i r  demand l e a s t  i n  r e a c t i o n  t o  a  p r i c e  drop. For e l e c t r i c  power consumption 

t h i s  would be t h e  r e s i d e n t i a l  c lass ,  s i nce  i t  i s  l e s s  p r i c e - s e n s i t i v e  than t h e  

o t h e r  c lasses.  P r i c i n g  below LRIC l e v e l  f o r  t he  r e s i d e n t i a l  c l ass  t o  c u r t a i l  

excess revenues would c rea te  t he  l e a s t  increase i n  demand, thereby m in im iz i ng  

system cos ts .  

Even i f  revenue requirements a r e  i n  balance under t h e  marg ina l  c o s t  p r i c i n g  

system, an understanding of demand e l a s t i c i t i e s  i s  d e s i r a b l e  as t h e  f o l l o w i n g  



tes t imony g i ven  be fo re  t he  Wisconsin P u b l i c  Serv ice  Commission p o i n t s  ou t :  

Bu t  a l l  [LRIC] c o s t  es t imates  a r e  approximat ions, and t h e  p r a c t i c a l  
ratemaker may want t o  recogn ize  t h a t  f a c t  by l eav ing  a  margin between 
t h e  r a t e  and t h e  c a l c u l a t e d  LRIC i n  t h e  case o f  demand e l a s t i c  se rv ices ,  
again, so as t o  n o t  s t i m u l a t e  uneconomic usage. There i s ,  o f  course, 
t he  danger t h a t  by so do ing he w i l l  be unduly  d iscouraging e l a s t i c  demand 
uses... Again, however, t h e  p r a c t i c a l  ratemaker m igh t  w e l l  w ish  t o  know 
enough about demand e l a s t i c i t i e s  t o  choose consc ious ly  between runn ing  
t h e  r i s k  o f  over s t i m u l a t i o n  o r  runn ing  t h e  r i s k  o f  undue discouragement (8 ) .  

Recommendations 

The fo rego ing  a n a l y s i s  i s  based on t h e  assumption t h a t  any p o l i c y  f o r  con- 

serv ing  e l e c t r i c i t y  must be accompanied by a  r a t e  s t r u c t u r e  r e l a t e d  t o  t r u e  cos t .  

The Montana P u b l i c  Serv ice  Commission should t ake  steps t o  adopt a  p r i c i n g  s t r u c -  

t u r e  t r u l y  based upon marg ina l  cos ts  o f  se rv ice ,  de f i ned  here as " t h e  l ong  range 

incrementa l  c o s t  (LRIC), o r  t h e  c o s t  o f  capac i t y  and ou tpu t  which can reasonably 

be expected t o  be added i n  t h e  nex t  severa l  years.  A r a t e  s t r u c t u r e  based upon 

these cos ts  would encourage e f f i c i e n t  energy use as user  r ece i ved  r e a l i s t i c  eco- 

nomic " s i g n a l s "  o f  t h e  t r u e  c o s t  o f  energy. 

Toward t h i s  o b j e c t i v e ,  t h e  Mo~ntana P u b l i c  Serv ice  Commission, i n  con junc t i on  

w i t h  Montana u t i l i t i e s ,  should i n i t i a t e  s tud ies  t o  r eso l ve  t h e  f o l l o w i n g  i ssues :  

1. Make a  de te rm ina t i on  o f  t h e  t h r e e  c o s t  components (customer, demand, and 

energy) o f  t h e  Long-Run Incremental  Costs assoc ia ted w i t h  each separate c l a s s  

o f  customers f o r  peak as w e l l  as o f f -peak  per iods .  

2. I n i t i a t e  f e a s i b i l i t y  t e s t i n g  f o r  t ime-of-day meter ing f o r  r e s i d e n t i a l  

and smal l  commercial users.  

3 .  Study and determine e l a s t i c i t i e s  o f  demand f o r  each customer c l a s s  du r i ng  

peak and o f f -peak  per iods .  

The new r a t e  s t r u c t u r e s  produced by t he  a p p l i c a t i o n  o f  t h e  s tudy  r e s u l t s  

would no doubt be " f l a t t e r "  than  t h e  d e c l i n i n g  b l ock  r a t e s  c u r r e n t l y  charged t o  

r e s i d e n t i a l  and commercial customers, and p robab ly  somewhat h igher ,  on t h e  average, 



f o r  i n d u s t r i a l  users. Customer cos ts  (one component o f  L R I C )  would be recouped 

i n  a f i xed  monthly charge. Demand charges would be l e v i e d  according t o  t ime- 

of-use and energy charges would vary o n l y  w i t h  k i l o w a t t s  o f  power consumed. 

Such research w i l l  t ake  t ime, b u t  t h e r e  a re  c e r t a i n  r a t e  changes which cou ld  

be implemented immediately and r e s u l t  i n  some savings: 

1. D i f f e r e n t i a l  ra tes ,  y i e l d i n g  aggregate revenue s i m i l a r  t o  t h a t  c u r r e n t l y  

being generated, should be charged f o r  w i n t e r  and summer usage. Under t he  e x i s t i n g  

r a t e  system the  same r a t e s  are charged f o r  January and J u l y .  

2. Time-of-day meters should be i n s t a l l e d ,  o r  c u r r e n t l y  used record ing  

devices adapted, f o r  l a rge  volume users. 

3 .  Rate f l a t t e n i n g  should begin by r a i s i n g  the  charges f o r  " t a i l  end" b locks  

o f  usage and lower ing the  charges i n  i n i t i a l  blocks so t h a t  the  t o t a l  revenue 

generated remains the  same. 
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APPENDIX 8 

MONTANA'S FUEL PRODUCTION TAXATION SYSTEM 

Seven p r imary  taxes a r e  l e v i e d  on t h e  p roduc t ion  o f  o i l ,  coa l ,  and 

n a t u r a l  gas i n  Montana: 

1. Net Proceeds Tax ( o i l ,  coa l ,  and gas) 

2. Resource Indemnity T r u s t  Tax ( o i l ' ;  coa l ,  and gas) 

3. Corpora t ion  License (Income) Tax ( o i l ,  coa l ,  and gas) 

4. O i l  Producers '  L i c e n s e T a x  

5. S t r i p  Coal Mine L icense Tax 

6. Na tu ra l  Gas D i s t r i b u t o r s '  L icense Tax 

7. O i l  and Gas Conservat ion L icense Tax 

I n  a d d i t i o n ,  t h e r e  a r e  l o c a l l y  l e v i e d  personal p r o p e r t y  taxes on equipment and 

r e a l  e s t a t e  and, i n  some cases, a  r i g h t  o f  e n t r y  p rope r t y  t a x .  The a d d i t i o n a l  

taxes  a r e  exp la ined  i n  more d e t a i l  l a t e r  i n  t h i s  Appendix. The f o l l o w i n g  

b r i e f  exp lana t i on  w i l l  serve t o  show t h a t  t h e  c u r r e n t  t a x  system l acks  

s i m p l i c i t y  i n  des ign and cons is tency  among t h e  t h r e e  f u e l s .  

Taxes on o i l ,  coa l ,  and n a t u r a l  gas a re  p a i d  a t  d i f f e r e n t  t imes d u r i n g  t he  

year .  The Net Proceeds Tax i s  payable semi-annual ly,  November 30 and May 30, f o r  

t h e  p roduc t i on  pe r i od  ending t h e  p rev ious  March 31. The Resource Indemnity 

T r u s t  Tax i s  payable by March 31 f o r  t h e  ca lendar  y e a r ' s  p roduc t ion .  The 

S t r i p  Coal Mine License Tax, O i l  and Gas Conservat ion L icense Tax, Na tu ra l  Gas 
1 

D i s t r i b u t o r s '  L icense Tax, and t h e  O i l  Producers '  L icense Tax a l l  a re  p a i d  

q u a r t e r l y  f o r  t h e  prev ious ca lendar  y e a r ' s  p roduc t ion .  

Coal taxes i n  Montana a r e  based on gross va lue  (Resource Indemni ty  T r u s t  

 ax) , gross va lue  minus deduc t i b l es  (Net  Proceeds Tax), and phys ica l  p roduc t ion  

and BTU con ten t  ( S t r i p  Coal Mine L icense Tax).  



O i l  producers pay n e t  proceeds and resource indemni ty  taxes, a t a x  based 

on gross va lue  of t h e  o i l  t h a t  v a r i e s  w i t h  q u a r t e r l y  p roduc t ion  pe r  w e l l  ( O i l  

Producers '  L icense Tax), and a t a x  based on p roduc t ion  b u t  va ry i ng  accord ing t o  

d a i l y  p roduc t ion  r a t e  ( O i l  and Gas Conservat ion L icense Tax).  

Na tu ra l  gas producers pay t h e  resource indemnity,  n e t  proceeds, and gas 

conserva t ion  taxes, and a t a x  based on t h e  va lue  o f  t h e  gas they  d i s t r i b u t e  

(Natu ra l  Gas D i s t r i b u t o r s  ' L icense Tax).  

Pecul i a r l y ,  t h e  Natu ra l  Gas D i s t r i b u t o r s '  L icense Tax a p p l i e s  o n l y  t o  

n a t u r a l  gas which i s  d i s t r i b u t e d  t o  consumers w i t h i n  Montana. I t  does n o t  

app ly  t o  gas produced w i t h i n  t h e  s t a t e  and d i s t r i b u t e d  d i r e c t l y  t o  ou t -o f - s ta te  

customers ( I ) ?  Table 1 on p.195 shows t h e  major  taxes, exc lud ing  t h e  Corpora t ion  

L icense Tax and l o c a l  p rope r t y  and equipment taxes, and t he  revenue r a i s e d  f o r  

each of t h e  t h r e e  f u e l s  f o r  ca lendar  yea r  1973. 

Net Proceeds Tax 

The Net Proceeds Tax i s  a major  revenue producer f o r  those coun t i es  which 

produce f o s s i l  f u e l s .  Th i s  t a x  i s  e s s e n t i a l l y  a p rope r t y  t a x  l e v i e d  a g a i n s t  

t h e  income o f  t h e  fue l  producer.  A1 lowab le  deduct ions f rom gross income 

i n c l u d e  r o y a l t i e s  and t h e  cos t s  o f  p roduc t ion ,  i n c l u d i n g  rec lamat ion .  

For  t h e  l o c a l  j u r i s d i c t i o n  t h a t  l e v i e s  it, t h e  na tu re  o f  t h e  t a x  i s  i t s  

wors t  f a i l i n g :  unp red i c tab l y  h i n g i n g  on t h e  earnings, p r o f i t s ,  and cos t s  o f  

what u s u a l l y  i s  t h e  dominant co rpo ra te  taxpayer  i n  a j u r i s d i c t i o n ,  t h e  proceeds 

t a x  cannot be depended on f rom year  t o  yea r  e i t h e r  by government o r  the  more 

numerous c i t i z e n  taxpayers,  who must a d j u s t  t h e i r  payments t o  compensate f o r  

t he  i r r e g u l a r  y i e l d s  produced by t h e  Net Proceeds Tax. 

By law, m in ing  companies a r e  a l lowed t o  deduct expenses i n c u r r e d  i n  

rec lamat ion  e f f o r t s .  Th i s  expense v a r i e s  f rom year  t o  year  and t h e  deduc t ion  

*References t o  Appendix B can be found on page 213. 
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o f  l a n d  rec l ama t i on  cos t s  can s u b s t a n t i a l l y  reduce l o c a l  t a x  r e c e i p t s  as 

Table  2  ( 2 )  shows: 

TABLE 2  

Peabody Coal Company Taxes i n  
Rosebud County School D i s t r i c t  No. 19 (1973) 

Wi thou t  Reclamat ion Wi th  Reclamat ion 
Deduct ion Deduct ion 

Taxable Net Proceeds $640,655 $191,188 

Taxes Owing 86,258 25,742 

Source: Der i ved  f r om Coal Development I n f o r m a t i o n  Packet, Montana Energy 
Adv iso ry  Counc i l ,  December 1974. 

I n  e s t i m a t i n g  i t s  r ec l ama t i on  c o s t s  a t  $449,467 ($640,655 minus $191,188), 

Peabody Coal was say ing t h a t  r ec l ama t i on  c o s t  $12,500 an ac re  d u r i n g  t h e  yea r .  

Bur l i ng ton-Nor thern  Ra i l r oad ,  which i s  t r y i n g  t o  r e c l a i m  o l d  s p o i l s  banks i n  

t h e  same county,  and Western Energy, which i s  a t t emp t i ng  concur ren t  r ec l ama t i on  

and m in i ng  nearby, bo th  i n d i c a t e  r ec l ama t i on  c o s t s  o f  about $700 an ac re  ( 2 ) .  

Roya l t y  payments on coa l  a r e  d e d u c t i b l e  a l so ,  and i n  1973 v a r i e d  f r om 

8.2 cen t s  a  t o n  ( K n i f e  R i v e r  Coal Company) t o  41.4 cen ts  a  t on  (Decker Coal 

Company) ( 2 ) .  

Much o f  Montana's s t r i p -m ined  coa l  i s  be ing  s o l d  t o  pa ren t  companies by a  

s u b s i d i a r y  d i v i s i o n .  The law c u r r e n t l y  a l l ows  p r o f i t s  o f  t h e  s u b s i d i a r y  t o  be 

i nc l uded  among d e d u c t i b l e  m in i ng  c o s t s  f o r  t h e  pa ren t  company. Th i s  has t h e  

e f f e c t  o f  reduc ing l o c a l  t a x  c o l l e c t i o n s .  

The unp red i c t ab le  s i z e  o f  t a x  c o l l e c t i o n  under t h e  Net  Proceeds Tax a l s o  

a f f e c t s  county  budget ing o f f i c e r s .  The proceeds vary  w i d e l y  among o p e r a t i n g  

m in i ng  companies. 

Western Energy (owned by Montana Power Company), r e p o r t e d  a  drop i n  n e t  

proceeds pe r  t o n  f rom 82 cen ts  t o  38 cen ts  i n  t h e  l a s t  f i v e  years .  K n f f e  

R i ve r  Coal Company repo r t ed  a  drop f rom 91 t o  53 cents  i n  n e t  proceeds d u r i n g  



t h e  same per iod .  Peabody's 1973 n e t  proceeds c a l c u l a t i o n  was 9.7 cen ts  a  ton;  

Decker 's  was $1.64 ( 2 ) .  

I n  a  genera l  sense, t h e  p r a c t i c e  of connec t ing  p r o p e r t y  taxes  and co rpo ra te  

earn ings  i s  i n h e r e n t l y  i n e q u i t a b l e  because i n d i v i d u a l  area taxpayers  w i l l  

see t h e i r  m i l l  l e v i e s  r i s e  i n  u n p r o f i t a b l e  years .  Dur ing a year  w i t h  p a r t i c u l a r l y  

h i gh  l a n d  rec l ama t i on  cos ts ,  f o r  example, a  coa l  company would g e t  a  t a x  break.  

Surrounding farmers and ranchers ,  though, would s u f f e r  t h e  oppos i te .  S i l v e r  Bow 

County l e v i e s  responded t o  t h i s  k i n d  o f  p ressure  i n  1962, 1963, 1967, 1968, and 

1971 --years when Anaconda Company had d e f i c i t  ea rn ings  ( 3 ) .  

S t r i p  Coal Mines L icense  Tax 

Data on Table 1  on p. 195 show t h a t  t h e  revenue produced by t h e  S t r i p  

Coal Mines L icense Tax accounts f o r  t w o - t h i r d s  o f  t he  c o a l - r e l a t e d  s t a t e  and 

l o c a l  t a x  r e c e i p t s  i n  1973. Th i s  t a x  i s  b a s i c a l l y  a  severance t a x  l e v i e d  

a g a i n s t  t h e  volume o f  p roduc t ion ,  a t  a  r a t e  t h a t  increases as a  f u n c t i o n  o f  

t h e  BTU r a t i n g .  Because t a x  r e c e i p t s  under t h i s  system do n o t  change w i t h  

coa l  market  values, Table 3  shows how, d u r i n g  a  p e r i o d  o f  r i s i n g  coa l  p r i c e s ,  

t h e  t a x  revenue as a  percen t  of g ross  va lue  w i l l  drop s u b s t a n t i a l l y .  

TABLE 3 

R e l a t i o n s h i p  Between Coal P r i c e  and Tax Revenue 

Present  Tax Rate P r i c e  Per Ton Tax as a  Percent  o f  
(8500 BTUs) Gross Value 

34b/ t on  
I t  

I1 

I I 

Source : Compi 1  ed by t h e  EQC s t a f f .  

A1 though t h e  $7 pe r  t o n  f i g u r e  may seem h igh ,  Decker Coal r e c e n t l y  s igned a 

25-year c o n t r a c t  t o  de l  i v e r  coa l  a t  a  $7 a t o n  mine head p r i c e  w i t h  t h e  Aus t in ,  

Texas, City Counci 1 ( 4 ) .  



Even though BTU con ten t  r ep resen t s  t h e  energy va lue  i n h e r e n t  i n  t h e  c o a l ,  

i t  has l i t t l e  e f f ec t  on t h e  p r i c e  of coa l  r e l a t i v e  t o  o t h e r  f o s s i l  f u e l s  because 

end uses a re  incompat ib le  among t h e  t h r e e  ma jo r  f u e l s  and because t h e  f u e l s  va ry  

i n  s c a r c i t y .  Any two k inds  of coa l  o f  comparable hea t i ng  q u a l i t y  a l s o  may d i f f e r  

i n  p r i c e  due t o  d i f f e r e n c e s  i n  sh i pp ing  d is tances ,  and d i f f e r e n t  cos t s  of e x t r a c t i o n .  

Na tu ra l  Gas D i s t r i b u t o r s '  L icense Tax 

The Natu ra l  Gas D i s t r i b u t o r s  ' L icense Tax i s  l e v i e d  a g a i n s t  d i s t r i b u t o r s  

o f  n a t u r a l  gas on gas d i s t r i b u t e d  t o  consumers i n  Montana. Table  1  on p.195 

shows t h a t  t h i s  i s  t h e  most impo r tan t  s t a t e - l e v i e d  t a x  on n a t u r a l  gas, surpassed 

o n l y  i n  revenue produc ing c a p a b i l i t y  by t h e  l o c a l l y  l e v i e d  Net Proceeds Tax. 

The Natu ra l  Gas D i s t r i b u t o r s '  L icense Tax has two ma jo r  shortcomings: 

1 )  i t  i s  a  t a x  on phys i ca l  q u a n t i t y  d i s t r i b u t e d ,  so revenue produced w i l l  n o t  

keep pace w i t h  r i s i n g  market  va lues f o r  n a t u r a l  gas, and 2)  gas produced w i t h i n  

t h e  s t a t e  f o r  e x p o r t  o u t - o f - s t a t e  escapes t a x a t i o n  a l t o g e t h e r .  

Table  4  below shows t h e  revenue produc ing problems i nhe ren t  i n  t h i s  t a x  

d u r i n g  t h e  p e r i o d  of r i s i n g  gas p r i c e s .  

TABLE 4  

Operat ion o f  t h e  Na tu ra l  Gas D i s t r i b u t o r s '  L icense Tax 

Present  Tax Rate ( c e n t s )  P r i c e  per  1000 Tax as a  percen t  
p e r  1000 cub ic  f e e t  cub i c  f e e t  ( cen t s )  o f  gross va lue  

Source: Compiled by EQC s t a f f .  

A l though t h e  average p r i c e  o f  n a t u r a l  gas per  1000 cub ic  f e e t  i n  Montana 

du r i ng  t h e  ca lendar  yea r  1973 was 16.2 cen ts ,  t h e  r egu la ted  i n t e r s t a t e  sa l es  

p r i c e  f o r  "new" (gas produced f rom w e l l s  beg inn ing  o p e r a t i o n  a f t e r  January 1, 

1973) has been r a i s e d  r e c e n t l y  from 21 cen ts  pe r  1000 cub i c  f ee t  t o  42 cen ts .  



Recent ly  some gas s o l d  i n t r a s t a t e  has had a  wel lhead p r i c e  of 50 t o  55 cen ts  

pe r  1000 cub i c  f e e t  ( 5 ) .  I f  a l l  gas p r i c e s  were deregula ted,  a  p o s i t i o n  f o r  

which t h e r e  i s  a  growing body o f  p u b l i c  suppor t ,  wel lhead p r i c e s  r ega rd l ess  

of d e s t i n a t i o n  would approach 50 t o  60 cen ts  pe r  1000 cub i c  f ee t .  I f . t h i s  

were t h e  case t h e  c u r r e n t  t a x  would be e n t i r e l y  inadequate f o r  t h e  purpose of 

r a i s i n g  revenue. 

By n o t  t a x i n g  t h e  p roduc t i on  o f  gas s o l d  o u t - o f - s t a t e ,  Montana i s  l o s i n g  

revenue assoc ia ted  w i t h  t h e  e x t r a c t i o n  of a  ve ry  va l uab le  f u e l  as w e l l  as 

encouraging resource  waste. A  t a x  on f u e l  p roduc t i on  c o u l d  encourage e f f i c i e n t  

management by producers and d iscourage consumers f rom was t ing  a v a i l a b l e  energy. 

A l l  n a t u r a l  gas produced i n  Montana should  be taxed  s i m i l a r l y  r ega rd l ess  of 

t h e  u l t i m a t e  d e s t i n a t i o n .  

The Tax on Montana's Fuels--A Ques t i on  o f  Rates 

The c u r r e n t  f o s s i l  f u e l  t a x  system, and r e s u l t a n t  t a x a t i o n  r a t e s ,  i s  

dep i c t ed  i n  Table  5. Two comparisons a re  made o f  o i l ,  coa l  and n a t u r a l  gas 

taxes; taxes  as a  pe rcen t  of gross va lue  and taxes  pe r  m i l l i o n  BTUs. Column 

f i v e  shows coal  taxes  a r e  h i ghes t  as a  percentage o f  gross va lbe  b u t  o i l  bears 

t h e  h i g h e s t  burden on an energy (BTU) bas i s .  It i s  d i f f i c u l t  t o  determine t h e  

o v e r a l l  e q u i t y  i n  t h i s  system because t h e  phys i ca l  p r o p e r t i e s  and end markets  

d i f f e r  f o r  t h e  t h r e e  f u e l s .  Coal i s  i n  demand p r i m a r i l y  t o  produce e l e c t r i c i t y ,  

o i l  f o r  g a s o l i n e  and o t h e r  by-products,  and n a t u r a l  gas f o r  r e s i d e n t i a l  and 

i n d u s t r i a l  uses. Energy va lues  a l s o  f a i l  t o  t r a n s l a t e  i n t o  comparable money 

va lues:  $5 wo r th  of Montana coa l  ( a t  $4.50 p e r  t o n )  con ta ins  20 m i l l i o n  BTUs; 

$5 wo r th  o f  o i l  ( a t  $5.25 p e r  b a r r e l  ) con ta i ns  5.5 m i l l  i o n  BTUs, and $5 wo r th  

of gas ( a t  40 cen ts  p e r  1000 cub i c  f e e t )  con ta i ns  13.25 m i l l i o n  BTUs. 

To determine what t he  t a x  r e l a t i o n s h i p  should  be between t h e  f u e l s  we 

should  f i r s t  address t h e  ques t ion :  What can a  f u e l  p roduc t i on  t a x  accompl ish? 
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The answer i s ,  many things. I t  can enable the s t a t e  to  share in the profits 

generated by fuel extraction, and to  use the tax receipts to al leviate  

adverse local irr~pacts caused by extraction. Fossil fuels are a f i n i t e  resource 

and a tax also can raise  general purpose revenue t o  compensate the public for  

the loss of the i r  valuable resources. A severance tax based on value can 

encourage conservation of fuels i f  the added tax cost i s  passed on to the buyer. 

If the tax i s  passed along in the form of higher prices, resource buyers may 

well be encouraged to  use the resources more ef f ic ien t ly .  If the tax-induced 

higher prices are passed along to the ultimate consumer, reduced energy consump- 

tion may well resul t .  A tax suff ic ient ly  high actually may discourage extraction 

of some of the resource, assuming other ( l e s s  taxed) sources of supply are 

available, thereby leaving fuels  in the ground for  future energy needs. 

How can Montana's fuel production tax system a s s i s t  the s t a t e  in nieetimg 

i t s  tax and energy policy objectives? I t  must be assumed there i s  concensus 

that energy conservation i s  desirable and tha t  future energy options must be 

preserved by encouraging non-wasteful extraction practices. I t  must further be 

assumed that  the pub1 ic  wants t o  real ize tax revenues consistent with the market 

value of energy resources--that i s ,  a severance tax based on gross value i s  

assumed to  be preferable to one based on physical quantity. 

The question remains, what should the actual tax rates  be on the three 

fossi l  fuels that would be consistent with the assumptions regarding energy and 

tax policy. A case can be made that  the current tax ra tes ,  particularly in 

view of rising fuel prices, have encouraged neither efficiency in extraction 

nor conservation in end use. I t , a l s o  can be assumed tha t  current tax costs 

are not enough to discourage production of these fuels.  Simply put, the demand 

appears to  be such that producers are assured of prices adequate for  f a i r  

profi t .  Oil currently gets about $7 per barrel compared with an average of 

$3.83 in 1973; coal has been sold for  $7 per ton compared with average of $2.82 



per  t o n  i n  1973; i n t r a s t a t e  n a t u r a l  gas has been s o l d  f o r  50 cents  per  1000 
I 

cub ic  f e e t  compared w i t h  a  1973 average o f  16.2 cen ts  f o r  a1 1  c o n t r a c t s .  Such 

p r i c e s  increases i n d i c a t e  a  s t r ong  demand f o r  Montana f u e l s .  

If t h e  c u r r e n t  t a x  r a t e s ,  12.6, 13.2 and 16.9 percen t  o f  gross va lue f o r  

o i l ,  gas, and coal  r e s p e c t i v e l y ,  a r e  n o t  a f f e c t i n g  demand f o r  and use o f  Montana 

f u e l s  then what taxes r a t e s  migh t?  A p r e c i s e  answer t o  t h i s  ques t i on  i s  beyond 

t he  scope o f  t h i s  ana l ys i s  b u t  i t  i s  probable t h a t  tax  l e v e l s  cou ld  be r a i s e d  

w i t hou t  dampening demand f o r  t h e  resources, thereby moving toward a  t ax  p o l i c y  

e x p l i c i t l y  suppor t ing  t h e  assumptions concerning energy p o l i c y .  

Recommendations 

b A. A  s i n q l e  severance t a x  on t he  p roduc t ion  o f  o i l ,  coa l ,  and n a t u r a l  gas. 

The Net Proceeds Tax, Resource Indemni ty  T r u s t  Tax, S t r i p  Coal Mine License 

Tax, Na tu ra l  Gas D i s t r i b u t o r s '  L icense Tax, and O i l  and Gas Conservat ion Tax 

should be combined i n t o  a  s i n g l e  severance t ax  l e v i e d  on t h e  gross va lue  o f  t h e  

f u e l .  Royal t i e s  would be t r e a t e d  as they a r e  now f o r  o i l  and gas producers; 

t h a t  i s ,  t he  producer i s  r espons ib l e  f o r  t h e  r o y a l t y  taxes and t hen  deducts them 

from h i s  r o y a l t y  payments. 

The advantages of t h i s  t a x  system a r e  many: 

1. The mechanics o f  t h e  system a re  s i m i l a r  f o r  t he  t h r e e  f u e l s  r ecogn i z i ng  

t he  i n t e r r e l a t e d n e s s  o f  f i n i t e  energy sources. 

2. Adm in i s t r a t i on  would be s i m p l i f i e d  and s t reaml ined,  

3. Producers' t ime spent c a l c u l a t i n g  and pay ing taxes would be shortened. 

4. Amore  s t a b l e  and p r e d i c t a b l e  tax  f l o w  would be-c rea ted .  

5. F l e x i b i l i t y  i n  d i s t r i b u t i n g  r e c e i p t s  t o  impacted areas would be ensured. 

@ I t  i s  f u r t h e r  suggested t h a t  t h e  r a t e  o f  t a x a t i o n  be increased t o  a s s i s t  

i n  encouraging energy conserva t ion  and resource p rese rva t i on .  I t  i s  i n  Montana's 



i n t e r e s t  t o  preserve her  f i n i t e  f u e l s  f o r  two reasons: 1 )  t h e i r  va l ue  w i l l  

i nc rease  t h e  l onge r  they  a re  l e f t  i n  t h e  ground, a t  l e a s t  u n t i l  a l t e r n a t i v e  

energy sources a r e  developed, and 2 )  t h e  l onge r  a  supply  o f  f o s s i l  f u e l s  can 

be assured t he  b e t t e r  energy cha l lenges  o f  t h e  f u t u r e  w i l l  be met. 

T h e o r e t i c a l l y ,  taxes s e t  h i g h  enough cou ld  s low down t h e  f u e l  p roduc t i on  

process i n  Montana t o  t h e  e x t e n t  t h e  taxes  reduced p r o f i t  margins.  However, 

here o n l y  smal l  increases i n  o i l  and gas taxes a re  advocated-- f rom 12.6 and 

13.2 percen t  o f  gross va lue  r e s p e c t i v e l y  t o  15 percent  f o r  bo th .  A t  $5.25 

a b a r r e l  f o r  o i l  t h e  t a x  i nc rease  would be 12.6 cen ts  a  b a r r e l  ; a t  40 cen t s  

per  1000 cub i c  f e e t  f o r  gas t h e  t a x  would be an a d d i t i o n a l  .72 cen ts  pe r  1000 

cub i c  f ee t .  Because of n a t i o n a l  d e f i c i e n c i e s  i n t hese  f u e l s  and e s c a l a t i n g  ?rites, 

t a x  increases o f  t h i s  magnitude a r e  n o t  unreasonable and would n o t  c r e a t e  

hards h i  ps f o r  producers.  

Montana coa l  has more p o t e n t i a l  compe t i t i on  than  o i l  o r  gas. However, 

Montana coa l  i s  be ing  p r i c e d  f a r  below c o m p e t i t i v e  coa l ,  even when t h e  c o s t  

o f  s t ack  gas c l ean ing  i s  added t o  h i g h  s u l f u r  c o a l .  A t  a  p r i c e  o f  $4.50 pe r  

t o n  i n  a  midwest market, Montana coa l  en joys  a  p r i c e  advantage over  midwest 

coa l  of 8  cents  per  m i l l i o n  BTUs when shipped by r a i l ,  and about 18 cen ts  per  

m i l l  i o n  BTUs if shipped by s l u r r y  ( 6 ) .  T ranspo r t a t i on  r ou tes  a l s o  g i v e  Montana 

coa l  a  p r i c e  advantage when sa les  a r e  i n  t h e  upper midwest. Even though t r a n s -  

p o r t a t i o n  cos t s  would appear t o  g i v e  Wyoming coa l  a  p r i c e  advantage when s o l d  

i n  t h e  south,  Montana coa l  has been s o l d  a t  $7 per  t o n  i n  Texas. T h i s  i n d i c a t e s  

t h a t  t h e  resource a v a i l a b i l i t y  may w e l l  be t h e  dominant f a c t o r  i n  t o d a y ' s  coa l  

market.  

Because o f  Montana c o a l ' s  p r i c e  advantages and t h e  na tu re  of t h e  coa l  

market,  an e s c a l a t i o n  i n  t h e  e f f e c t i v e  o v e r a l l  t a x  r a t e  t o  25 percen t  ( f rom 

16.9 pe rcen t )  i s  recommended. The increase,  about 2.1 cen ts  per  m i l l i o n  BTUs, 



would equal  o n l y  1 .8  t o  3.5 p e r c e n t  o f  t h e  p r i c e  of coa l  a t  t h e  d e s t i n a t i o n  

depending on t h e  s e l l i q g  p r i c e k - - h a r d l y  enough t o  harm Montana c o a l ' s  c u r r e n t  

p r i c e  advantage. I f  s u p p l y  c a p a b i l i t y  i s  indeed t h e  p r ime  f a c t o r  i n  c o a l  

b u y i r ~ g  d e c i s i o n s ,  smal l  p r i c e  i n c r e a s e s  may be t o t a l l y  i r r e l e v a n t  anyway, 

A  s i n g l e  severance t a x  of  15 p e r c e n t  on o i l  and gas and 25 p e r c e n t  on 

c o a l  c o u l d  earmark revenue f o r  t h e  purposes a s s o c i a t e d  w i t h  t h e  c u r r e n t  

Resource Indemn i t y  T r u s t  Tax and O i l  and Gas Conserva t ion  Tax. 

E l  i n i i n a t i n g  t h e  Net Proceeds Tax would reduce b o t h  l ~ c a l  t a x a b l e  v a l u a t i q q s  . 

and t a x  r e c e i p t s .  Reduct ions i n  l o c a l  t a x  r e c e i p t s  c o u l d  be o f f s e t  by r e t u r n i n g  

s t a t e  t a x  r e c e i p t s  t o  t h e  c o u n t i e s  by a l l o c a t i n g  a  f l a t  p e r c e n t  of  t h e  t a x ,  o r  

p r o p o r t i o n s  o f  d i f f e r e n t  r e c e i p t  l e v e l s ,  t o  t h e  l o c a l  j u r i s d i c t i o n .  Reduct ions 

i n  t a x a b l e  v a l u a t i o n s ,  however, can a f f e c t  schoo l  bonding c a p a c i t i e s  and bond 

repayment schedules .  A d d i t i o n a l  l e g i s l a t i o n  may be needed t o  address t h i s  

problem. 

A  s i q g l e  s t a t e - l e v i e d  t a x  a l s o  would i n t r o d u c e  d e s i r a b l e  f l e x i b i l i t y  i n t o  

t h e  process o f  d e l i v e r i n g  revenues t o  t h e  geograph ica l  areas where t h e y  may 

be needed t o  a l l e v i a t e  p u b l i c  c o s t s  a s s o c i a t e d  w i t h  r e s o u r c e  e x t r a c t i o n .  Today, 

s p e c i f i c  l o c a l  j u r i s d i c t i o n s  r e c e i v e  t a x  b e n e f i t s  even when i r r~pacts  o f  e x t r a c t i o n  

a r e  n o t  l i m i t e d  t o  a  schoo l  d i s t r i c t  o r  even a  coun ty .  The proposed system 

would a l l o w  a d j a c e n t  p o l i t i c a l  j u r i s d i c t i o n s  t o  r e c e i v e  some revenue when t h e y  

a r e  a f f e c t e d  by energy development t a k i n g  p l a c e  nearby.  

B. R e v i s i o n s  o f  Net  Proceeds Tax, O i l  Producers '  L i cense  Tax, S t r i p  Cog1 

Mine L i cense  Tax, N a t u r a l  Gas D i s t r i b u t o r s '  Tax. 

T h i s  second a l t e r n a t i v e  would l e a v e  t h e  e x i s t i n g  taxes  i n t a c t  b u t  would  

r e v i s e  t h r e e  o f  them as f o l l o w s :  

1. The Ne t  Proceeds Tax would remain  l o c a l l y  assessed and c o l l e c t e d  b u t  

*2.1 c e n t s  i s  3.5 p e r c e n t  of c o s t  of c o a l  s e l l  i n g  a t  60 c e n t s  p e r  m i l  1  i o n  BTUs 
and 1  . 8  p e r c e n t  i f  t h e  s e l l  i ng p r i c e  i s  $1 - 1 2  p e r  m i  11 i o n  BTUs . 



would be changed t o  a  Gross Proceeds Tax. Gross Proceeds would be d e f i n e d  as 

t h e  g ross  va lue,  we l lhead  o r  minehead, w i t h  no d e d u c t i b l e s .  Tax burdens would 

remain  t h e  same as under t h e  c u r r e n t  system and t h e  p e r c e n t  of g r o s s  v a l u e  

s u b j e c t  t o  t a x  shou ld  r e f l e c t  t h i s  p o l i c y .  T h i s  w i l l  mean, p a r t i c u l a r l y  i n  

t h e  case of c o a l ,  t h a t  i n i t i a l l y  some i n d i v i d u a l  t a x  burdens w i l l  r i s e  and some 

w i l l  f a l l .  The advantages of  t h i s  t a x  change would be t h a t  l o c a l  communi t ies '  

t a x  base and revenue r a i s i n g  c a p a b i l i t y  would  remain  unchanged, producers  would 

be t a x e d  equa l  l y  (because deduc t ions  would be e l  i m i n a t e d )  , computat ion and 

a d m i n i s t r a t i o n  would be s i m p l i f i e d ,  and more p r e d i c t a b i l i t y  c o u l d  be b u i l t  i n t o  

t h e  t a x i n g  process.  

2. The O i l  Producers '  L i cense  Tax would be inc reased  f r o m  2.1 p e r c e n t  and 

2.65 p e r c e n t  of g ross  v a l u e  t o  4 .5  p e r c e n t  and 5  pe rcen t .  T h i s  would e f f e c t i v e l y  

i n c r e a s e  t h e  t o t a l  o i  1  t a x  t o  r o u g h l y  15 p e r c e n t  o f  g ross  v a l u e .  

3. The S t r i p  Coal Mine L i cense  Tax would  be l e v i e d  a g a i n s t  g ross  v a l u e  

i n s t e a d  of gross tonnage and BTU c o n t e n t .  The c u r r e n t  r a t e  v a r i e s  between 4 .5  

\ p e r c e n t  o f  g ross  value,  f o r  low-BTU c o a l  , t o  16.9 p e r c e n t  f o r  8000-9000 BTU 

c o a l  ( 7 ) .  The average e f f e c t i v e  r a t e  o f  12.6 p e r c e n t  o f  g ross  v a l u e  shou ld  

be i n c r e a s e d  by 8  p e r c e n t  t o  20.6 p e r c e n t  o f  g ross  v a l u e  so t h a t  t h e  o v e r a l l  

t a x  burden approaches 25 p e r c e n t  o f  g ross  va lue .  

4. The N a t u r a l  Gas D i s t r i b u t o r s '  L i cense  Tax would be changed t o  a  

severance t a x  l e v i e d  a g a i n s t  t h e  g ross  v a l u e  o f  p r o d u c t i o n  of  Montana's n a t u r a l  

gas. Thus i t  would become t h e  gas e q u i v a l e n t  o f  t h e  S t r i p  Coal Mine L i c e n s e  

Tax and O i l  Producers '  L i cense  Tax. An i n c r e a s e  i n  t h e  c u r r e n t  e f f e c t i v e  r a t e  

of 1 .8  p e r c e n t  t o  3.6 p e r c e n t  g ross  v a l u e  would  i n c r e a s e  t h e  t o t a l  t a x  burden 

on gas a p p r o x i m a t e l y  15 pe rcen t - -on  pa r  w i t h  o i l .  



Taxa t ion  and Energy Conversion F a c i l i t i e s  

C e r t a i n l y  one of t h e  most impo r tan t  issues o f  energy t a x a t i o n  i s  whether 

s t a t e  and l o c a l  communit ies a r e  r e c e i v i n g  taxes  adequate, i n  bo th  q u a n t i t y  and 

t i m i n g  of t a x  r e c e i p t s ,  t o  compensate Montanans f o r  t h e  l o s s  o f  t h e i r  f i n i t e  

resources and t h e  d i s r u p t i o n  o f  t h e i r  environment and s o c i e t y  by impacts assoc ia ted  

w i t h  energy development. The proposal  t o  t i e  energy e x t r a c t i o n  taxes  t o  gross 

va lue  i s  t h e  f i r s t  s t e p  i n  l i n k i n g  energy taxes  t o  t h e  market  va lue  o f  t h e  

resource.  The second s t e p  should  be a  c l o s e  examinat ion o f  l o c a l l y  i n c u r r e d  

s o c i a l ,  economic, and env i ronmenta l  c o s t s  assoc ia ted  w i t h  energy development 

compared w i t h  p r o j e c t e d  t a x  r e c e i p t s .  I f  t h e  former  exceeds t h e  l a t t e r  i n  e i t h e r  

abso lu te  q u a n t i t y  o r  a t  any p a r t i c u l a r  phase o f  development, t a x  l e v e l s  should  

be ad jus ted  upward o r  a d d i t i o n a l  forms o f  t a x a t i o n  should  be exp lo red .  

A l though a  loug-run,  l o c a l  f i s c a l  a n a l y s i s  would be d i f f i c u l t  t o  make w i t h  

accuracy because o f  t h e  u r ~ p r e d i c t a b i l  i t y  o f  pub1 i c  cos ts ,  ear1.y research  i n d i c a t e s  

t h a t  t h e r e  i s  a  h i gh  p r o b a b i l i t y  o f  sho r t - r un  f i s c a l  d e f i c i t  i n  l o c a l  corr~munit ies 

impacted by energy convers ion  development. A  j o i n t  Bureau o f  Reclamation and 

Montana S t a t e  U n i v e r s i t y  s tudy  rega rd i ng  s o c i a l  and mun ic ipa l  s e r v i c e  needs and 

cost-revenue c a l c u l a t i o n s  i n  c e r t a i n  coun t i es  where ma jo r  coa l  development i s  

expected addressed these issues.  S p e c i f i c a l l y  r e f e r r i n g  t o  Rosebud and Bighorn 

coun t i es ,  t h e  s tudy  s ta ted :  

I f  (governmental)  c o s t  i nc reases  were modest they  cou ld  be absorbed 
a g a i n s t  t h e  p rospec t  o f  f u t u r e  s t a t e  and county  t a x  income, b u t  i f  
t he  cos t s  a r e  as g r e a t  as p resen t  p r o j e c t i o n s  suggest, t h e  t r a d i t i o n a l  
methods o f  s t a t e  and l o c a l  f i n a n c e  w i l l  n o t  be a b l e  t o  bear t h e  
sho r t - t e rm  burden w i t h o u t  unreasonable s a c r i f i c e  (8 ) .  

B i l l  G i l l i n  o f  C o l s t r i p  summed up t h e  c u r r e n t  Rosebud County t a x  s i t u a t i o n  

i n  h i s  tes t imony a t  t h e  Federal  Coal Leasing Hearings i n  B i l l i n g s ,  August 14, 1974. 

The f o l l o w i n g  a r e  r e l e v a n t  excerp ts :  



The C o l s t r i p  schools had adequate f a c i l i t i e s  t o  absorb t h e  
impact caused by the  reopening of the  mines i n  1968 bu t  t he  i n f l u x  
of people s ince the  beginning of t he  mine-mouth generat ing f a c i l i -  
t i e s  (here)  has been so g rea t  as t o  overwhelm t h e  C o l s t r i p  schools. 
Las t  year  i t  was even necessary t o  ho ld  classes i n  the  shower rooms 
and such important  c lasses as Physics and f o r e i g n  languages had t o  
be dropped ... 

My daughter, a  f ou r th  grader  i n  t he  1973-'74 school year. .  .had 
a  t o t a l  of e i g h t  teachers due t o  s p l i t t i n g  classes, moving from 
b u i l d i n g  t o  b u i l d i n g  and o the r  fac to rs  brought on by the  tu rmo i l  
r e s u l t i n g  from the  g rea t  i n f l u x  of s tudents.  Experiences such as 
t h i s  c e r t a i n l y  a r e n ' t  conduct ive t o  good educat ion and i s  n o t  f a i r  
t o  e i t h e r  of the  students such as my daughter o r  t o  t he  c h i l d r e n  
of t he  min ing fam i l i es  o r  t he  cons t ruc t i on  workers .... 

The i r o n y  of a l l  t h i s  i s  t h a t  t he  ranchers o f  the  C o l s t r i p  
d i s t r i c t  have n o t  o n l y  seen t h e i r  schoot, one o f  the  best  i n  
Montana, r a p i d l y  d e t e r i o r a t e  bu t  have seen t h e i r  t ax  burden expand 
w i t h  alarming r a p i d i t y .  The general  fund budget o f  t he  C o l s t r i p  
schools, h igh school and elementary, has gone from $399,413.00 i n  
1973-1974 t o  ($976,914.00 fo r  t he  1974-5 school year .  The t o t a l  
m i l l  l e v y  f o r  the  C o l s t r i p  d i s t r i c t  has increased from 114.2 m i l l s  
i n  1972 t o  129.2 f o r  1974, an increase o f  13 percent i n  j u s t  two 
years . ) *  We have been assured and reassured t h a t  once a l l  t h i s  
development i s  done a l l  our  t a x  wor r ies  w i l l  be over,  bu t  each 
year  they become more ser ious .  

The promises o f  Montana Power's o f f i c i a l s  concerning the  
taxab le  va lua t i on  i s  becoming ever harder t o  be l i eve  compared w i t h  
t h e  t a x  records o f  Rosebud County. Las t  year  t he  increase v a l u a t i o n  
o f  c a t t l e  i n  Rosebud County se t  by t he  Department o f  Revenue a c t u a l l y  
exceeded t h e  increase taxab le  va lua t i on  o f  a l l  t h e  coal development 
i n  the  Col s t r i p  area. This  year  t h e  Department o f  Revenue increased 
t h e  va lua t i on  o f  c a t t l e  30 percent and i t  nea r l y  again exceeded 
the  increase taxab le  va lua t i on  o f  a l l  t he  coal development i n  t h e  
C o l s t r i p  area. Other increases i n  taxab le  va lua t i on  i n  t h e  county 
f a r  exceeded t h a t  o f  t h e  C o l s t r i p  development. The t o t a l  increase 
i n  taxab le  va lua t i on  i n  Rosebud County increased from $20,181,496 
i n  1973 t o  $26,650,000 f o r  1974. O f  t h i s  taxab le  va lua t i on  increase 
o f  $6,468,504.00, t he  C o l s t r i p  development con t r i bu ted  o n l y  $1,688,545 
o r  a  t o t a l  o f  26 percent.  These f i g u r e s  a re  i n c r e d i b l e  when one con- 
s i de rs  t h a t  these developments a re  the  l a r g e s t  i n d u s t r i a l  investments . 
i n  Montana, two p lan ts  a re  under cons t ruc t i on  and one i s  t o  be pro-  
ducing i n  1975. The investment i n  these two p lan ts  i s  supposed t o  
exceed $180 m i l  1  i o n  y e t  they have on l y  added $1,688,545 t o  Rosebud 
County's t a x  base t h i s  year .  

The impact they have caused i s  devastat ing t o  schools, roads, 
law enforcement, and r e c r e a t i o n a l  f a c i l i t i e s  i n  our  county. For an 
example on roads, Montana 31 5  between Col s t r i p  and I n t e r s t a t e  94 
c a r r i e d  an average load o f  50 veh ic les  and the  S ta te  Highway Depart- 
ment p ro jec ted  a  t o t a l  o f  2,500 veh i c les  a  day by t h i s  summer and 
I ' m  sure i t  has reached o r  exceeded i t  by now. We have had a  n e a r l y  
f o u r - f o l d  increase i n  t h e  law enforcement budget i n  Roseb~~d County 
i n  two years, t he  r e c r e a t i o n a l  f a c i l i t i e s  are inadequate f o r  such 
increased populat ion,  M r .  L i ppe r t ,  our area san i t a r i an ,  has warned 

*paren the t ica l  ma te r i a l  r e f e r s  t o  updated f i g u r e s  made ava i  1  ab le  s ince  
test imony was taken. 



o f  se r ious  heal  t h  hazards because o f  t h e  pro1 i f e r a t i o n  of t r a i  1  e r  
c o u r t s  and inadequate sewage f a c i l i t i e s .  The c i t y  o f  Forsy th  i s  
f a c i n g  very  se r i ous  problems i n  bo th  sewage d isposa l  and water 
systems. Both Fo rsy th  and Rosebud a r e  exper ienc ing  r a p i d  increases 
i n  school en ro l  lment  . 

Under t h e  present  laws i n  t h e  s t a t e  o f  Montana smal l  r u r a l  com- 
mun i t i es  such as C o l s t r i p  were p r i o r  t o  t h e  recen t  coa l  development 
a re  go ing  t o  be dest royed by t h e  impact o f  coa l  development. 
Present laws make i t  p o s s i b l e  f o r  t h e  coal  development companies t o  
s h i f t  t h e  t a x  burdens o f  t h e i r  impact on t h e  farmers and ranchers 
i n  t h e  area be ing developed. Not o n l y  w i l l  these o l d e r  r e s i d e n t s  
be f o r ced  t o  accept  a  d e t e r i o r a t i o n  o f  roads, schools, law enforce- 
ment, r e c r e a t i o n a l  f a c i l i t i e s ,  environment and l i f e  s t y l e  b u t  they 
w i l l  be sub jec ted  t o  unbearable t a x  loads t o  p rov ide  s o c i a l  se rv ices  
f o r  t h e  employees o f  t h e  C o l s t r i p  area and i f  t h e  hard lessons t o  
be learned  t h e r e  a re  n o t  heeded, every  smal l  r u r a l  community where 
t h i s  t ype  of development occur  w i l l  s u f f e r  t h e  same fa te . .  . . 

The f o l l o w i n g  recommendations o f  a l t e r n a t i v e s  would a l l o w  f o r  t h e  impacted 

communities t o  r e c e i v e  t a x  revenues e a r l y  i n  t h e  development process: 

A.  Prepaid Proper ty  and Equipment Taxes. Local  governments and school 

d i s t r i c t s  cou ld  es t ima te  f u t u r e  p rope r t y  t a x  r e c e i p t s  f o r  t h r e e  t o  f i v e  years  

i n  advance and r e q u i r e  p repa id  co rpo ra te  taxes. Receipts f o r  these advance 

payments cou ld  be tu rned  over  i n  l i e u  o f  cash as t he  ac tua l  taxes come due. 

The disadvantage of t h i s  proposal  i s  t h a t  i t  does n o t  a l l o w  f o r  a d d i t i o n a l  

t a x  revenue, i t  o n l y  a l t e r s  t he  t i m i n g  o f  r e c e i p t s .  A f u r t h e r  problem w i l l  

a r i s e  i f  t h e  f u t u r e  t a x  r e c e i p t s  i n  t h r e e  t o  f i v e  years a r e  so low as t o  be 

e n t i r e l y  inadequate. 

B. Development Impact Tax. Th is  would be a s t a t e - l e v i e d  t a x  aga ins t  

energy convers ion f a c i l  i t i e s  o r ,  genera l  l y ,  1  a rge  i n d u s t r i a l  p l a n t s .  I dea l  l y  

t he  t a x  would be based on t he  p r o j e c t e d  f i n a n c i a l  needs o f  t he  impacted l o c a l  

communities, which would be determined j o i n t l y  by the  l o c a l i t y  and t h e  s t a t e .  

E s s e n t i a l l y  a  revenue d e f i c i t  would be est imated,  be ing t he  d i f f e r e n c e  between 

f o r e c a s t  p u b l i c  expendi tures and r e c e i p t s  due t he  community f rom the  deve l -  

opment o f  t h e  energy f a c i l i t y .  



The t a x  would be l e v i e d  b e f o r e  c o n s t r u c t i o n  t o  enable  t h e  comnunity t o  

pay f o r  i t s  p r o j e c t e d  p u b l i c  r e s p o n s i b i l i t i e s .  The rec 'e ip ts  cou ld  be t imed 

t o  c o i n c i d e  w i t h  t h e  p u b l i c  expend i tu res  and t h e  moneys cou ld  be drawn upon 

as needed. Funds n o t  spent  w i t h i n  s i x  o r  e i g h t  yea rs  would r e v e r t  back t o  

t h e  company. 

The Development Impact Tax i s  p r e f e r a b l e  t o  t h e  p repa id  p r o p e r t y  t a x  

because i t  e f f e c t i v e l y  i n t e r n a l i z e s  t h e  s o c i a l  c o s t s  i n c u r r e d  by t he  l o c a l  

community t o  t he  f i r m  r espons ib l e  f o r  t h e  convers ion  f a c i l i t y ,  Th i s  a l t e r n a -  

t i v e  a l s o  does n o t  r e q u i r e  d i s r u p t i o n  o f  p r o p e r t y  t a x  r e c e i p t s .  

Summary o f  Cu r ren t  Fuel P roduc t ion  Taxes 

I. Net Proceeds Tax 

A. Imposed on min ing ,  o i l  and gas w e l l  opera to rs ,  and owners of r o y a l t y  
i n t e r e s t s .  

B.  Taxes v a l u a t i o n  o f  annual n e t  proceeds and r o y a l t y  i n t e r e s t s  of f i r m .  

C. Net proceeds i s  t h e  gross d o l l a r  v a l u e  o f  p roduc t  taken from a  mine 
minus t h e  c o s t  of e x t r a c t i n g  and s e l l i n g  t h a t  p roduc t .  These cos t s  
i n c l  ude: 

1. A1 1  r o y a l  t i e s  due t o  owners o f  r o y a l t y  i n t e r e s t s .  I n  t h e  case of 
o i l  and gas t h e  opera to rs  a l s o  pay t he  taxes  due f rom t h e  r o y a l t y  
owners and deduct  these taxes  from t h e i r  gross r o y a l t y  payments. 
Owners of coa l  r o y a l t i e s  pay t h e i r  r o y a l t y  taxes d i r e c t l y .  

2 .  A l l  m in i ng  l abo r ,  machinery,  and supp l i es .  

3.  The c o s t s  o f  improvements, r e p a i r s  and be t te rment  o f  t h e  p r o p e r t y  
( r e c l a m a t i o n ) .  

e 

D. Rate: s u b j e c t  t o  county-wide m i l l a g e  and s t a t e  m i l l  l e v y  on p r o p e r t y  
(100 pe rcen t  o f  assessed va lue ) .  

E. D i s t r i b u t i o n  t c  s t a t e  and county  as a l l  o t he r  t a x  revenue from p r o p e r t y  
t a x a t i o n  (90 pe rcen t  county,  10 pe rcen t  s t a t e ) .  

F. Reference: T i t l e  84, Chap. 62 R.C.M. 1947. 



G. Payment Schedule: 

1. Product ion statements due March 31 y e a r l y ,  

2. Net proceeds va l  u d t i  ons computed and t ransmi t t ed  t o  assessors 
by J u l y  1. 

3. Tax lev ies .  f i x e d  by county commissioners on second Monday i n  
August. 

4. Taxes computed by assessors by September 15. 

5. One-half taxes payable by November 30 and one-half payable May 31 
f o l l o w i n g .  

11. Resource Indemnity T rus t  Tax 
/ 

A. Imposed on nonrenewable resource e x t r a c t i n g  i n d u s t r i e s  . 

B. Taxes gross (market) va lue  o f  annual product,  

C. Rate: $25 p lus  0.5 percent  o f  gross va lue of annual product i n  excess 
of $5,000. 

D. D i s t r i b u t e d  t o  resource indemni ty  t r u s t  account f o r  environmental 
improvement. 

E. Reference: T i t l e  84, Chap. 70 R.C.M. 1947. 

F. Payable by March 31 f o l l o w i n g  calendar year  product ion.  

I J I .  Corporat ion License Tax (Income Tax) 

A. Appl ied t o  a l l  corpora t ions  i n  Montana. 

B .  Taxes annual n e t  income from business i n  the  s t a t e .  

C. Rate: 6.75 percent  o f  annual n e t  income der ived  i n  ~ontana--minimum $50. 

0. D i s t r i b u t i o n :  

1 . General Fund: 64 percent .  

2. Long-range b u i l d i n g  program: 11 percent.  

3. S ta te  school e q u a l i z a t i o n  fund: 25 percent .  

E. Net income i s  de f ined  i n  sec t i on  84-1502 R.C.M. 1947 much as de f i ned  
i n  i n t e r n a l  revenue code. 

F. Reference: T i t l e  84, Chap. 15 R.C.M. 1947. 

G. Payable on 15 th  day o f  5 t h  month f o l l o w i n g  c lose o f  t axab le  year .  



I V .  O i l  Producers '  L icense Tax 

A. Imposed on o i l  producers.  

B. Taxes t o t a l  gross (market)  va lue  o f  n e t  ou tpu t .  

C. Rate: 2.1 percen t  of t o t a l  gross va lue  o f  p roduc t  up t o  450 b a r r e l s  
per  producing we1 1 i n  t h e  ca lendar  qua r te r .  Rises t o  2.65 percen t  of 
t o t a l  gross va lue  o f  product  i n  excess o f  450 b a r r e l s  per  produc ing 
w e l l  i n  t h e  ca lendar  qua r te r .  Output used i n  connect ion w i t h  p ro -  
duc t i on  n o t  taxed. 

D. - D i s t r i b u t i o n :  General Fund. 

' E. Reference: T i t l e  84, Chap. 22 R.C.M. 1947. 

F. Payable q u a r t e r l y  w i t h i n  60 days o f  end of ca lendar  q u a r t e r .  

V. S t r i p  Coal Mine L icense Tax 

A. Imposed on s t r i p  mine coa l  producers.  

B. Taxes n e t  phys i ca l  p roduc t i on  by ton ,  

C. Rates: (cen ts  per  t o n  o f  coa l  w i t h  t he  1 i s t e d  hea t ing  va lues p e r  pound.) 

1. 12 cents  up t o  7,000 BTU, 

, 2 .  22 cents  over  7,000 up t o  8,000 BTU, 

3. 34 cents  over 8,000 up t o  9,000 BTU, 

4. 4 0 c e n t s  over  9,000 BTU. 

D. D i s t r i b u t i o n :  t h r e e  cen ts  p e r  t o n  t o  county  General Fund, balance t o  
s t a t e  General Fund. 

E. Reference: T i t l e  84, Chap. 13 R.C.M. 1947. 

F. Payable q u a r t e r l y  w i t h i n  30 days o f  end o f  ca lendar  q u a r t e r .  

V I .  Na tu ra l  Gas D i s t r i b u t o r s '  L icense Tax 

A. Imposed on d i s t r i b u t o r s ,  n o t  necessa r i l y  producers, o f  n a t u r a l  gas. 

B. Taxes t h e  va lue of na tu ra?  gas d i s t r i b u t e d  to.consumers i n  Montana 
f o r  use w i t h i n  o r  o u t s i d e  t he  s t a t e .  I 

C.  Rate: 0.575 cents  pe r  1,000 cub i c  f e e t .  

D. D i s t r i b u t i o n :  General Fund. 

E, Reference: T i t l e  84, Chap. 21 R.C.M. 1947. 



F. Payable q u a r t e r l y  w i t h i n  30 days of end of ca lendar  qua r te r .  
i' 

V I I .  O i l  and Gas Conservat ion L icense Tax 

A. Imposed on opera to rs  and producers o f  o i l  and gas t o  de f ray  t h e  
expenses o f  t h e  o i l  and gas conserva t ion  commission. 

B. Taxes t h e  p roduc t ion  o f  o i l  by b a r r e l s  and gas by cub ic  f oo t .  

€. Rates: 

1. On leases w i t h  w e l l s  produc ing fewer than  25 b a r r e l s  pe r  day, 
f l  up t o  t h ree -e igh t s  cents  per  b a r r e l .  

2. On leases w i t h  w e l l s  producing more than 25 b a r r e l s  per  day, n o t  
more than t h ree - fou r t hs  cents  pe r  b a r r e l .  

Na tu ra l  Gas 

1. On gas marketed f o r  l e s s  than 15 cen ts  per  1000 cub i c  feet ,  n o t  
more than  2.5 m i l l s  per  10,000 cub i c  f e e t .  

2. On gas marketed f o r  15 cents  o r  more per  1000 cub ic  fee t ,  up t o  
5  m i l l s  pe r  10,000 cub i c  f e e t .  

(Assessments s e t  by o i l  and gas commission i n  accordance w i t h  i t s  
own needs. I n  a d d i t i o n ,  a  v a r i a b l e  f e e  i s  charged f o r  d r i l l i n g  
permi ts  depending on dep th  o f  t e s t  w e l l  o r  core ho le .  ) 

D. D i s t r i b u t i o n :  Earmarked revenue fund  f o r  o i l  and gas conserva t ion  
commission. I f  commission i s  d isso lved ,  money remain ing i n  t h i s  fund 
r e v e r t s  t o  general  fund. 

E. Reference: T i t l e  60, Chap. 1  R.C.M. 1974. 

V I I I .  

F .  . Tax payable q u a r t e r l y  w i t h i n  30 days o f  end o f  ca lendar  qua r te r .  

Personal Proper ty  Tax on Equipment and Real Es ta te  

A. Taxes owners o f  i n d u s t r i a l  equipment and r e a l  es ta te .  

B. Machinery, equipment and r e a l  e s t a t e  assessed a t  40 percent  o f  market 
value. The t axab le  va lue  i s  30 percen t  o f  assessed va lue.  

C. Rate hinges on county and s t a t e  m i l l  l e v i e s .  

D. D i s t r i b u t i o n :  90 percent  t o  t h e  county and 10 percent  t o  t h e  s t a t e .  

(An impo r tan t  exemption i s  "new i n d u s t r i a l  proper ty , "  which i s  t axab le  
f o r  t h e  f i r s t  t h r e e  years  of ope ra t i on  on l y  a t  7  percent  o f  i t s  assessed 
value, n o t  30 percen t . )  



I X .  "R igh t  of En t r y "  P rope r t y  Tax_ 

A. Taxes owners of m ine ra l  wea l t h  f o r  t h e i r  " r i g h t  t o  e n t e r  l and  f o r  
d igg ing ,  p rospec t ing ,  o r  e x p l o r a t i o n . ' '  

B. M i l l s  a r e  l e v i e d  on t a x a b l e  va lue,  here s e t  a t  100 pe rcen t  o f  assessed 
value, which can be t h e  p r i c e  t h e  owner p a l d  f o r  t h e  l a n d  b u t  h i s t o r -  
i c a l l y  has been 25 t o  50 cen ts  an ac re  ( 9 ) .  

C. D i s t r i b u t i o n :  S i m i l a r  t o  o t h e r  p r o p e r t y  taxes .  
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APPENDIX C 

THE NET E N E R G Y  CONCEPT AND THE EAST-WEST COAL SHIFT 

Since the inception of the energy "c r i s i s "  national policy makers have 

become increasingly convinced that the answer to  our future energy needs l i e s  

with surface-mined western coal. Arguments often advanced to  support th i s  

reasoning c i t e  the tremendous reserves of economically recoverable western 

coal, the fact  tha t  i t  i s  re lat ively clean when burned, and that  i t  will meet 

a i r  qua1 i ty standards. Another f a i r ly  obvious, a1 though mainly unstated, 

reason for  energy companies' in te res t  in western coal i s  that  i t s  exploitation 

generally yields high profi ts ,  since the mining i s  capital-intensive,, thick 

seams l i e  close to  the surface, and the federal government owns the mineral 

' r ight  tha t  can be purchased a t  low cost.  Analysis also shows that even with 

high transportation costs western coal s t i l l  enjoys a price advantage in the, 

midwest where i t  i s  burned. Because coal transportation costs can be passed 

on to  consumers, u t i l i t i e s  also stand to  profi t  handsomely by burning western 

coal . 
However, a factor c r i t i ca l  to  the long-term success of any national energy 

policy has been ignored to ta l ly .  This i s  the concept of net energy. Simply 

s tated,  net energy i s  the energy liberated by an act ivi ty  minus the energy 

expended in a l l  steps comprising the ac t iv i ty  (1 ) ?  Used in t h i s  sense, i t  becomes 

important to  determine the net energy available as a resu l t  of stripping western 

coal and comparing those resul ts  w i t h  the net energy available from other coal. 

The question becomes: Given certain future energy needs what energy pol icy will 

resu l t  i n  meeting these BTU requirements a t  the l eas t  BTU cost? 

For coal mining and conversion, net energy can be defined as the usable 

energy l e f t  a f t e r  deducting from the gross energy of the extracted coal the 

*References to  ~ ~ ~ e n d i x  C can be found on page 222.  



energy consumed d u r i n g  s t r i p  m in i na  and coa l  c r u s h i n g , i n  t r a n s p o r t i n g  t he  coa l  

i t o  t h e  burn  s i t e ,  and i n  r e c l a i m i n g  t h e  mined land .  

The p r i n c i p a l  a r c h i t e c t  o f  n e t  energy a n a l y s i s  i s  D r .  Howard T. Odum of 

t h e  U n i v e r s i t y  o f  F l o r i d a .  He has made t h e  f o l l o w i n g  observa t ions  about  t h e  

n e t  energy concept:  

The t r u e  va lue  of energy t o  s o c i e t y  i s  t he  n e t  energy, which i s  
t h a t  amount remain ing a f t e r  t h e  energy cos t s  o f  g e t t i n g  and con- 
c e n t r a t i n g  t h a t  energy a r e  sub t rac ted .  

Many forms o f  energy a r e  low grade because t hey  have t o  be con- 
cen t ra ted ,  dug f rom deep i n  t h e  e a r t h  o r  pumped f rom f a r  a t  sea. 
Much energy has t o  be used d i r e c t l y  and i n d i r e c t l y  t o  suppor t  
t h e  machinery, people,  supp ly  systems, e t c .  , t o  de l  i v e r  t h e  
energy. I f  i t  takes 10 u n i t s  o f  energy t o  b t i n g  10 u n i t s  o f  
energy t o  t h e  p o i n t  o f  use, then  t h e r e  i s  no n e t  energy ga in .  
R i g h t  now we d i g  f u r t h e r  and f u r t h e r ,  deeper and deeper, and 
go f o r  energ ies t h a t  a r e  more and more d i l u t e  i n  t h e  rocks .  
S u n l i g h t  i s  a l s o  a  d i l u t e  energy t h a t  r e q u i r e s  work t o  harness. 

We a r e  s t i l l  expanding ou r  r a t e  o f  consumption o f  gross energy, 
b u t  s i n c e  we a r e  f eed ing  a  h i ghe r  and h i ghe r  percentage back i n t o  
t h e  energy seeking process, we a r e  decreas ing our  percentage o f  
n e t  energy p roduc t ion .  Many of ou r  proposed a l t e r n a t i v e  energy 
sources would t ake  more energy feedback than  r e q u i r e d  o f  p resen t  
processes. 

Many c a l c u l a t i o n s  of energy reserves,  which a r e  supposed t o  o f f e r  
years  o f  supply ,  a r e  as gross energy r a t h e r  t han  n e t  energy and 
thus  may be of much s h o r t e r  d u r a t i o n  than  o f t e n  s ta ted .  

Suppose f o r  every  10 u n i t s  of some q u a l i t y  o f  o i l  sha le  proposed 
as an energy source t h e r e  were r e q u i r e d  9 u n i t s  of energy t o  mine, 
process, concent ra te ,  t r a n s p o r t ,  and meet environmental  requ i rements .  
Such a  r ese rve  would d e l i v e r  1/10 as much n e t  energy and l a s t  1/10 
as l ong  as was c a l c u l a t e d .  Leaders should  demand o f  ou r  es t ima to r s  
of energy reserves  t h a t  t hey  make t h e i r  energy c a l c u l a t i o n s  i n  u n i t s  
o f  n e t  energy. The n e t  reserves  o f  f o s s i l  f u e l s  a r e  ma in l y  unknown 
b u t  t hey  a r e  much sma l l e r  t han  t h e  gross reserves  which have been 
t h e  b a s i s  o f  p u b l i c  d iscuss ions  and dec i s i ons  t h a t  imp l y  t h a t  
growth can con t i nue  ( 2 ) .  

The n e t  energy a v a i l a b l e  from 1  m i l l i o n  tons o f  Montana coal  compared t o  

t h a t  a v a i l a b l e  from a  s i m i l a r  q u a n t i t y  o f  West V i r g i n i a  s t r i p -m ined  and under- 

, ground mined coa l  can be est imated.  One method f o r  corr~put ing n e t  energy i s  

be ing  developed by Thomas B a l l e n t i n e ,  a  graduate a s s i s t a n t  under D r .  Odum. 



B a l l e n t i n e ' s  system i n v o l v e s  f i v e  s teps  (3 ) :  

1  . C a l c u l a t e  BTUs produced, 

2. Es t ima te  BTUs consumed i n  t h e  e x t r a c t i o n  process.  

3. Es t ima te  BTUs consumed d u r i n g  t r a n s p o r t a t i o n  t o  t h e  burn  s i t e .  

4 .  Est imate  BTUs consumed i n  l a n d  r e c l a m a t i o n  a c t i v i t y .  

5. C a l c u l a t e  t h e  r a t i o  1 /2  + 3  + 4  (BTUs produced d i v i d e d  by BTUs 

consumed) t o  i n d i c a t e  t h e  number o f  BTUs made a v a i l a b l e  p e r  each BTU consumed. 

Tab le  A  shows t h e  amount o f  g ross  BTUs produced f rom 1  m i l l i o n  tons  of 

e a s t e r n  and western  c o a l .  

Tab le  A--BTUs Produced f rom 1  M i l l i o n  Tons of 
West V i r g i n i a  and Montana S t r ip -M ined  Coal 

BTUs p e r  
Mine L o c a t i o n  BTUs Per Pound . 1  M i l l i o n  Tons 

West V i r g i n i a  13,200 26.4 x  
(Sur face  and Underground) 

Montana 8,500 17 x  10" 

Source: Adopted f r o m  d a t a  con ta ined  i n  B a l l e n t i n e ' s  proposa l  ( 3 ) .  

Tab le  B  shows t h e  energy consumed d u r i n g  t h e  v a r i o u s  phases i n v o l v e d  i n  

produc ing and t r a n s p o r t i n g  t h e  c o a l  t o  t h e  burn s i t e  and r e c l a i m i n g  t h e  land .  

The BTUs consumed d u r i n g  t h e  p r o d u c t i o n  phase were c a l c u l a t e d  by u s i n g  t h e  

convers ion  f a c t o r  67,456 BTUs p e r  d o l l a r  ( 4 ) .  T r a n s p o r t a t i o n  i s  assumed t o  

be by r a i ;  t o  a  common burn  s i t e  i n  I l l i n o i s .  The $1200 p e r  a c r e  r e c l a m a t i o n  

c o s t  i n  Montana i s  an average f i g u r e  based on 1973 r e p o r t e d  da ta  ( 5).  West 

V i r g i n i a  r e c l a m a t i o n  c o s t s  were assumed t o  be h a l f  those of Montana. As can 

be seen f rom t h e  l a s t  column of Tab le  B, more energy i s  consumed g e t t i n g  Montana 

coa l  t o  market  t h a n  f o r  e i t h e r  s u r f a c e  o r  underground mined e a s t e r n  c o a l ,  

p r i n c i p a l l y  because o f  t h e  energy consumed d u r i n g  t r a n s p o r t a t i o n .  

Tab le  C t o t a l s  t h e  energy d e l i v e r e d  and consumed, shows t h e  r a t i o  o f  

* lo12  equals  one t r i l l i o n ,  hence t h e  s c i e n t i f i c  n o t a t i o n  26.4 X 10'2 equals  26.4 
t r i l l i o n .  



BTUS gained per each BTU consumed (36.1 : 1 f o r  eastern sur face mined, 32.8: l  
/ 

f o r  eas tern  underground mined, and 19.6: 1  f o r  Montana coa l ) ,  and f i n a l l y  

shows t h e  amount of BTUs consumed t o  d e l i v e r  t h e  BTU equ iva len t  o f  g iven  

aiiounts o f  Montana coal t o  an I l l i n o i s  burn s i t e  f o r  eastern and western 

coa l .  D e l i v e r i n g  50 m i l l i o n  tons o f  Montana coal consumes 19.9 x 10'' more 

BTUs than would be consumed i n  d e l i v e r i n g  the  BTU equ iva len t  o f  eastern s t r i p  

mined coa l .  19.9 x  1012 BTUs i s  equ iva len t  t o  1.17 m i l l  i o n  tons o f  8500-BTU 

per pound Montana coal .  

Res ta t ing  t h i s  conc lus ion  another way, 85 percent  more BTUs w i l l  be 

consumed i n  d e l i v e r i n g  Montana coal  t o  an I l l i n o i s  burn s i t e  than a BTU 

equ i va len t  o f  s t r ip -mined West V i r g i n i a  coa l .  The f i g u r e  i s  68 percent  when 

comparing Montana coal  t o  underground mined West V i r g i n i a  coa l .  

Th i s  ne t  energy ana l ys i s  leads t o  t h e  f o l l o w i n g  conclus ion:  f i n i t e  

energy supp l ies  can be conserved, thereby preserv ing f u t u r e  energy op t ions ,  

by f u l l y  u t i l i z i n g  eastern coal  t o  meet t h e  energy needs o f  t he  eastern h a l f  

o f  t he  count ry  be fore  s t r i p  min ing F o r t  Union reserves f o r  the  same markets. 

The conclus ion i s  strengthened f u r t h e r  because t h e  ana l ys i s  merely assumes 

successful  rec lamat ion i n  t he  west. Should r e h a b i l  i t a t i o n  o f  western coal 

lands be l e s s  than successfu l ,  a d d i t i o n a l  energy w i l l  be requ i red  if these 

l and  can be re tu rned t o  p r o d u c t i v i t y .  

The ana l ys i s  does n o t  t ake  i n t o  account t he  environmental cos ts  o f  s t r i p  

mining. One very ser ious p o t e n t i a l  c o s t  a l ready  mentioned i s  t h a t  t h e  F o r t  

Union l and  may be unreclaimable. S t r i p  mining i n  the  west a l s o  w i l l  d i s t u r b  

underground aqui fers ,  t o  an ex ten t  n o t  y e t  determined. 

F i n a l l y ,  i t  should be noted t h a t  t he  ana l ys i s  here i s  based on on l y  1 

m i l l i o n  tons o f  coa l .  Large sca le  s t r i p  min ing o f  Montana coal w i l l  r e q u i r e  

an a d d i t i o n a l  energy investment over t h a t  requ i red  f o r  l a r g e  sca le  min ing o f  



eas te rn  coal  , namely upgrading e x i s t i n g ,  and perhaps c r e a t i n g  new r a i l  f a c i l  i t i e s  

f o r  t r a n s p o r t i n g  coa l .  

Extending t h e  Ana lys is  

Markets f o r  Montana coal  would be r e s t r i c t e d  g r e a t l y  i f  t h e  e n t i r e  energy 

c o s t  o f  min ing,  t r a n s p o r t a t i o n  and rec lama t i on  ( n o t  j u s t  a v a i l a b i  1  i t y ,  and 

p r o f i t )  were taken i n t o  account i n  sa les  o f  coa l .  Montana coal  s o l d  i n  I l l i n o i s  

and Texas i n  l i e u  of  West V i r g i n i a  coal  represen ts  a  huge waste o f  energy. 

Conversely,  n e t  dnergy bene f i t s  a r e  s u b s t a n t i a l  i n  t h e  s a l e  o f  I 1  1  i n o i s  coal  i n  

Texas and I l l i n o i s .  Many o t h e r  combinat ions o f  mine s i t e s  and power p l a n t s  can 

be analyzed i n  terms o f  n e t  energy y i e l d .  



Table B--BTUs Consumed t o  Ex t rac t ,  Transport ,  and Reclaim Land 
For 1  M i l l i o n  Tons o f  West V i r g i n i a  and Montana Coal (1 )  

Product ion Costs Transpor ta t ion  Acres Acres BTUs Consumed BTU s  
Mine BTUs Consumed BTUs Consumed D i  stubbed Disturbed For Reclamation Consumed 

Locat ion  $/I o6 Tons Per 1  o6 Tons (5 ) Per 1  o6 Tons (6-) Per 10 Tons x  3  ( 7 )  (9 To ta l  

West V i r g i n i a  
--Surface $4.80 x  106(2) 32.4 x  l o10  30.8 x  10 lo  
--Underground $7.35 x  106(3) 49.6 x  1o1O 30.8 x  1 0 l o  

(600 m i l e s  
Montana $1.77 x  106(4) 11.9 x  10 lo  74.5 x  101 b 20 (8 )  6  0  5  x  1010 86.9 x  1 0 l o  

(@ $1 200/ac. ) 
1. Based on methodology conta ined i n  B a l l e n t i n e  ( 3 ) .  

2. Bureau o f  Mines In fo rmat ion  C i r c u l a r  8535 (1973 do1 l a r s )  . 
3. Bureau o f  Mines In fo rmat ion  C i r c u l a r  8632 (1973). 

4. , 
1973 average product ion cos ts  from Net Proceeds Tax Returns. 

5. 67,456 BTUs/$l . 
6. Based on consumption o f  360 x  l o 9  BTUs/7mm tons/100 m i l es  ( o r  51.4 x  l o 9  BTU per 1  m i l l  i o n  tons per 100 m i l e s )  

and r a i l  d is tance t o  common burn s i t e  (Havanna, I 1  1  i n o i s ) .  

7 -  Surface Mining, U.S. Senate Hearings before subcommittee on minera ls ,  ma te r i a l s ,  and fue l s ,  Feb. 24, 1972. 

8. Assuming 1644 tons de l i ve red  per acre foo t  and 30- foo t  seams ( L t .  Governor's coal f a c t  sheet).  



Mine 
Loca t ion  

Tab le  C--BTUs Produced and Consumed pe r  1 M i l l i o n  Tons o f  Coal 
And Net Energy Ana l ys i s  o f  D e l i v e r i n g  Coal Tonnages 

From Montana and West V i r g i n i a  

BTUs Consumed To D e l i v e r  
Equ iva len t  o f  

Ra t i o -  5 M i l l i o n  20 M i l l i o n  50 M i l l i o n  
BTUs Produced BTUs Consumed BTUs Produced Tons o f  MT Tons of MT Tons o f  MT 
Per 1 MM Tons Per 1 MM Tons BTUs Consumed Coa 1 Coal Coal 

West V i r g i n i a  
--Surface 26.4 x 1012 73 x l o T o  36.211 2.35 x l o T 2  l2 9.4 x 1012 23.5 x 1012 
--Underground 26.4 x 1012 80.4 x 1010 32.811 2.59 x 10 10.4 x 1012 26 x 1012 

Montana 17 x 1012 86.9 x 10'' 19.611 4.34 x 1012 17.36 x 1012 43.4 x 1012 I - 
FV 
r\l 
I 

Note : 
The d i f f e r e n c e  i n  BTUs consumed a t  50 m i l l i o n  tons  i s  19.9 x 1012 BTUs. Th i s  i s  t h e  BTU equ i va len t  o f  1.17 
m i l l i o n  tons  o f  Montana coa l .  Th i s  i s  r e a l l y  t h e  amount o f  Montana coa l  wasted per  50 m i l l i o n  tons de l i ve red ,  
r evea led  by t h e  c a l c u l a t i o n  o f  n e t  energy y i e l d s  between West V i r g i n i a  and Montana coa l .  

Source: Table B, Appendix C .  Bas ic  methodology supp l i ed  by Bal l e n t i n e  ( 3 ) .  
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APPENDIX D 

R E V I E W  OF ENERGY RELATED PROGRAMS OF FIONTANA STATE AGENCIES 

An impo r tan t  respons- ib i l  i t y  o f  t h e  s t a f f  o f  t h e  Environmental  Q u a l i t y  

Counc i l  i s  " t o  r ev i ew  and app ra i se  t h e  va r i ous  programs and a c t i v i t i e s  o f  s t a t e  

agenc ies"  (Sec. 69-6514 ( b ) )  -in t h e  con tex t  o f  e v a l u a t i n g  t h e i r  o v e r a l l  

compl iance w i t h  t h e  po l  i c i e s  e s t a h l  i shed  i n  t h e  Montana Environmental  Pol i c y  

Act .  Th i s  s e c t i o n  focuses upon those agency programs t h a t  i n  some way deal  

w i t h  t h e  use and management o f  an energy resource  o r  have some bear ing  upon 

t h e  development o f  a coheren t  s t a t e  energy p o l i c y .  r l a j o r  programs and p o l i c i e s  

o f  t h e  Montana Department o f  S t a t e  Lands, t h e  P u b l i c  Se rv i ce  Commission, t h e  

Department o f  Na tu ra l  Resources and Conservat ion,  and t h e  Department o f  

Hea l t h  and Environmental  Sciences a r e  rev iewed f rom t h e  pe rspec t i ve  o f  h i gh -  

l i g h t i n g  m a t e r i a l  t h a t  w i l l  be o f  use i n  deve lop ing  a s t a t e  energy p o l i c y .  

gepartment o f  S t a t e  Lands 

By t h e  Enabl inq Ac t  o f  1889, Congress g ran ted  two sec t i ons  o f  l a n d  i n  

every  township  w i t h i n  t h e  s t a t e  t o  Montana f o r  suppor t  o f  t h e  common schools.  

To t h i s  l a n d  t h e  a c t  and o t h e r  subsequent a c t s  granted acreage f o r  a d d i t i o n a l  

educa t iona l  and i n s t i t u t i o n a l  purposes. The proceeds f rom t h e  s a l e  o f  these  

lands  and t h e  income f rom t h e i r  use a r e  p laced i n  a permanent fund and must 

remain f o r e v e r  i n v i o l a t e .  

O r i g i n a l l y  c rea ted  by t h e  1889 C o n s t i t u t i o n ,  t h e  Eoard of Land Commissioners 

has t h e  a u t h o r i t y  t o  " d i r e c t ,  c o n t r o l ,  lease,  exchange and s e l l  school  l ands  

which have been ' o r  may be g ran ted  f o r  t he  suppor t  and b e n e f i t  o f  t h e  va r i ous  

s t a t e  educa t iona l  i n s t i t u t i o n s "  (1972 C o n s t i t u t i o n ,  A r t .  X Sec. . 4 ) .  Under , 



e x e c u t i v e  r e o r g a n i z a t i o n  t h e  Department o f  S t a t e  Lands was e s t a b l i s h e d  by  

T i t l e  82A, Chapter 11, R.C.M., 1947. I t s  a u t h o r i t y  and r e s p o n s i b i l i t i e s  a r e  I 

s e t  f o r t h  i n  T i t l e  81. 

The m a j o r  l aws  a d m i n i s t e r e d  by  t h e  depar tment  a f f e c t i n g  energy m a t t e r s  

a r e  t h o s e  r e g u l a t i n g  l e a s i n g  o f  s t a t e  l a n d s  and m i n i n g  and r e c l a m a t i o n  

o f  a l l  l a n d s  i n  t h e  s t a t e  w i t h  t h e  e x c e p t i o n  o f  I n d i a n  r e s e r v a t i o n s .  

The i n t e n t  o f  t h e  l e a s i n g  laws  i s  a p p a r e n t l y  t o  ensure t h e  f i n a n c i a l  r e t u r n  

t o  t h e  school  f u n d  f o r  t h e  use o f  s t a t e  l ands .  Tho d2partment a d m i n i s t e r s  

t h e  l e a s i n g  o f  s t a t e  l a n d s  f o r  t h e  p r o d u c t i o n  o f  c o a l  ( T i t l e  81, Chap. 5 ) ,  

o i l  and gas ( T i t l e  81, Chap. 17),  m e t a l s ,  i n c l u d i n g  uran ium and t h o r i u m  

( T i t l e  81, Chap. 6 ) ,  non-metal i f e r o u s  m i n e r a l s  i n c l u d i n g  o i l  s h a l e  ( T i t l e  81, 

Chap. 7 ) ,  geothermal r e s o u r c e s  ( T i t l e  81, Chap. 26) ,  and h y d r o e l e c t r i c  power 

s i t e s  ( T i t l e  81, Chap. 18).  These 1  aws p r o v i d e  f o r  1  eases, r e n t a l s  and r o y a l  t i e s  

f o r  v a r i o u s  uses o f  s t a t e  l a n d s .  

The departmef i t  has a  "no l e a s e "  p o l i c y  a t  p r e s e n t  f o r  coa l  on s t a t e  

l ands .  P r o s p e c t i n g  on l a n d s  a l r e a d y  l e a s e d  i s  b e i n g  p e r m i t t e d  b u t  no c o a l  

l e a s e s  a r e  b e i n g  i ssued .  There a r e  f o u r  reasons f o r  t h i s  department p o l i c y .  

F i r s t  i s  t h e  d o u b t f u l n e s s  o f  r e c l a m a t i o n ;  t h e r e  i s  no p r o o f  t h a t  r e c l a m a t i o n  

i s  a lways f e a s i b l e  everywhere.  Second i s  t h e  low  p r i c e  o f  Montana c o a l .  

T h i r d ,  t h e  depar tment  w ishes t o  assess t h e  amount o f  c o a l  a c t u a l l y  on s t a t e  

l a n d s  b e f o r e  resuming l e a s i n g .  A  f o u r t h  reason has t o  do w i t h  t h e  t i m i n g  o f  

f e d e r a l  c o a l  l a n d  l e a s e s  s u r r o u n d i n g  and t o u c h i n q  s t a t e  l a n d s .  It i s  argued 

t h a t  s imu l taneous  l e a s i n g  by t h e  s t a t e  and t h e  f e d e r a l  government w i l l  produce a  

h i q h e r  p r i c e  t h a n  i f  t h e  s t a t e  l e a s e s  b e f o r e  o r  a f t e r .  

The department i s  r e s p o n s i b l e  f o r  p r o m u l g a t i n g  r u l e s  and a d m i n i s t e r i n g  

t h e  f o l l o w i n g  m i n i n g  and r e c l a m a t i o n  a c t s :  t h e  Montana S t r i p  M i n i n g  and 

gec lamat ion  A c t  ( T i t l e  50, Ch. l o ) ,  t h e  ha rd  r o c k  m i n i n g  a c t  f o r  t h e  r e c l a -  

ma t ion  o f  m i n i n g  l a n d s  ( T t t l e  50, Ch. 1 2 ) ,  t h e  S t r i p  Mined Coal Conserva t ion  



Act  ( T i t l e  50, Ch. 14) ,  and t h e  S t r i p  Mine S i t i n g  Ac t  ( T i t l e  50, Ch. 16) .  

The 1972 Montana C o n s t i t u t i o n  r e q u i r e s  t h a t  " A l l  lands d i s t u r b e d  by  t h e  

t a k i n g  o f  n a t u r a l  resources s h a l l  be rec la imed.  The 1 e g i  s l a t u r e  s h a l l  

p r o v i d e  e f f e c t i v e  requi rements  and standards f o r  t h e  r ec l ama t i on  of  lands 

d i s t u rbed "  ( A r t .  I X ,  Sec. 2 ) .  The l e g i s l a t u r e  in tended t h e  m in i ng  and r e c l a -  

mat ion a c t s  t o  f u l f i l l  t h e  c o n s t i t u t i o n a l  p r o v i s i o n .  S t a t e  r e g u l a t i o n  o f  

m in ing  a c t i v i t i e s  i s  secured by p r o v i s i o n s  o f  these a c t s  r e q u i r i n g  those 

want ing t o  engage i n  m in i ng  a c t i v i t i e s  t o  submit  development and rec l ama t i on  

p lans  as a  p recu rso r  t o  o b t a i n i n g  a p e r m i t  f rom t h e  department. 

The departnient now has a Reclamat ion D i v i s i o n  o f  15 persons who make 

approx imate ly  1,830 i nspec t i ons  a  yea r  concern ing about 1,200 d i f f e r e n t  mines 

and permi ts .  The d i v i s i o n  opened an o f f i c e  i n  B i l l i n g  i n  December, 1974. 

The o f f i c e  should  save t i m e  and t r a v e l  and a l s o  make i t  p o s s i b l e  t o  do more 

i nspec t i ons  i n  t h e  C o l s t r i p  area. Accord ing  t o  t h e  d i v i s i o n  ch ie f ,  C .  C .  

McCal l ,  n o t  a l l  t h e  coa l  mines have compl ied w i t h  t h e  r e c l a ~ i i a t i o n  a c t .  He 

s a i d  t h e  miners  t r y  b u t  a re  s low t o  ach ieve  rec l ama t i on  standards.  There 

have been no w i l l f u l  v i o l a t i o n s  o f  t h e  r ec l ama t i on  law proven. What problems 

t h e r e  a r e  seem t o  stem f rom o p e r a t o r s '  unfami.1iarit.y w i t h  r ec l ama t i on  laws. 

He s a i d  a  se r i ous  problem i s  g e t t i n q  coa l  companies t o  p l an  ahead, which i s  

c r u c i a l  f o r  meaningfu l  rec lamat ion .  

Some se r i ous  problems r e l a t e d  t o  t h e  a d m i n i s t r a t i o n  o f  laws d e a l i n g  w i t h  

s t r i p  min ing,  r ec l ama t i on  and conse rva t i on  have been inadequa te ly  cons idered 

i n  department dec i s i ons ;  f o r  example, a  p e r m i t  f o r  con t inued  m in i ng  a t  Decker 

and an a p p l i c a t i o n  f o r  a  new m in i ng  pe rm i t  a t  Sarpy Creek were b o t h  approved 

by t h e  department a l though  se r i ous  environmental  ques t ions  e x i s t e d .  The Env i ron-  

mental Impact Statement (EIS)  prepared f o r  t h e  Decker pe rm i t  stated, "S ince 

t h e r e  a r e  now abundant concen t ra t i ons  o f  s a l i n e - a l k a l i  s a l t s  a t  Decker 



t h e  prob lem o f  r e v e g e t a t i n g  t h e  graded and r e t o p s o i l e d  s p o i l s  becomes more 

p r e s s i n g .  Drought  and s a l i n e - a l k a l i  t o l e r a n t  spec ies  must be u t i l i z e d  i n  

r e v e g e t a t i o n  processes.  It has n o t  y e t  been proven t h a t  a d a p t a b l e  spec ies  

e x i s t  o r  can be used. Even t o l e r a n t  spec ies  t e s t e d  have had a  v e r y  l o w  success 

r a t i o "  (p .  2 ) .  Accord ing  t o  t h e  S t r i p  Y i n i n g  and Reclamat ion Ac t ,  t h e  d e p a r t -  

ment " s h a l l  n o t  approve t h e  a p p l i c a t i o n  f o r  . .. s t r i p  m i n i n g  p e r m i t  wliere t h e  area 

o f  l a n d  d e s c r i b e d  i n c l  udes l a n d  hav inq. .  . [ c h a r a c t e r i s t i c s  o f ]  e c o l o g i c a l  f r a g i l i t y ,  

i n  t h e  sense t h a t  t h e  land ,  once a d v e r s e l y  a f f e c t e d ,  c o u l d  n o t  r e t u r n  t o  i t s  

former e c o l o g i c a l  r o l e  i n  t h e  reasonabl  e  f o r e s e e a b l e  f u t u r e "  (Sec; 50-1 042(2)  ( b )  ) . 
The EIS prepared f o r  t h e  Decker p e r m i t  a l s o  o m i t t e d  m e n t i o n i n g  t h e  e f f e c t  on 

ground w a t e r  c r e a t e d  by  c u t t i n g  and removing t h e  c o a l  seam a q u i f e r .  Such a  

p r a c t i c e  has been shown t o  l o w e r  t h e  l e v e l  o f  groundwater and i n t r o d u c e  s o i l  

contaminants  wh ich  a f f e c t  w a t e r  q u a l i t y .  The removal o f  a coa l  seam a q u i f e r  

i s  t h o u g h t  t o  produce t h e  e f f e c t  o f  a  dam on t h e  f l o w  o f  underground w a t e r .  

The impac t  o f  t h e  dam e f f e c t  w i l l  be compounded as  more mines d i s t u r b  w a t e r  

b e a r i n g  c o a l  seams. The consequences o f  s t r i p  m i n i n g  on t h e  a v a i l a b i l i t y  and 

q u a l i t y  o f  w a t e r  a r e  known t o  be s e r i o u s  b u t  research  and exper ience  has n o t  

been a b l e  t o  show how e x t e n s i v e .  

Another  prob lem f o r  t h e  r e c l a m a t i o n  d i v i s i o n  has been t h e  enforcement o f  

t h e  S t r i p  Mined Coal Conserva t ion  A c t .  F o r  example, t h e  o r i g i n a l  p l a n  f o r  

Western Energy ' s  C o l s t r i p  mine contended t h a t  t h e  McKay seam ( t h e  second seam 

f r o m  t h e  s u r f a c e )  1  acked m a r k e t a b i l  i t y  i n  t h e  usua l  course o f  t r a d e .  The 

Decker Coal Company s i m i l a r l y  m a i n t a i n e d  t h a t  t h e  D-2 (second f r o m  t h e  

s u r f a c e )  seam o f  i t s  mine was n o t  s t r i p p a b l e  economica l l y  because o f  t h e  seam's 

dep th  and o t h e r  e n g i n e e r i n g  and equipment problems. The Department o f  S t a t e  

Land ' s  r e v i e w  o f  Western Energy ' s  economic s t u d y  s t a t e d  t h a t  " t h e  'unmarketab i  1  i ty  ' 

c o n t e n t i o n  does n o t  appear r e a l i s t i c . "  Even w i t h  much p rodd ing  bv  t h e  



department, Western Energy s t i l l  was unable t o  f i n d  a  market f o r  t h e  McKay 

seam. The pe rm i t  was i ssued  when i t  was proven t o  t h e  depar tment ' s  s a t i s f a c t i o n  
- 

t h a t  t h e  McKay seam was unmarketable. A  spokesman summarized t h e  problem by 

say ing  t h e r e  i s  b e t t e r  qua1 i t y  coa l  a v a i l a b l e  a t  cheaper p r i c e s .  Decker was 

a l lowed t o  s k i p  t h e  second seam because t h e i r  con ten t i on  cou ld  n o t  be d isp roved  

w i t h o u t  a  ve ry  ex tens i ve  economic a n a l y s i s  o f  t h e  company's ope ra t i on .  The 

depar tment ' s  economic rev iew s ta ted ,  "The company o f f i c i a l s  appear t o  be 

g e n e r a l l y  r e c e p t i v e  t o  t h e  i dea  o f  m in i ng  t h e  D-2 seam coa l ,  b u t  n o t  a t  t h e  

expense o f  caus ing  a  massive d i s r u p t i o n  i n  t h e i r  c u r r e n t  m in i ng  p lan .  The 

one yea r  approva l  by t h e  Department o f  Lands on t h e  Decker pe rm i t  l v g e l y  

r e f l e c t s  these  r e a l  i t i e s  . " 

The P u b l i c  Se rv i ce  Commission 

The P u b l i c  Serv ice  Commission i s  r espons ib l e  f o r  r e g u l a t i n g  r a t e s  and 

se rv i ces  o f  r a i  1  roads, motor c a r r i e r s ,  p ipe1 i nes  and u t i l  i t y  companies under 

i t s  j u r i s d i c t i o n .  I t s  ma jo r  goal ,  as s t a t e d  i n  i t s  1973 Annual Report t o  t h e  

Governor, i s  t o  assure sa fe  and adequate se r v i ces  f o r  t h e  consumer a t  j u s t  

and reasonable  r a t e s .  The a u t h o r i z i n g  l e g i s l a t i o n  ( T i t l e  70, Ch. 1, R.C.14. 1947) 

g ives  t h e  PSC a u t h o r i t y  t o  superv ise ,  r e q u l a t e ,  and c o n t r o l  a1 1  p u b l i c  

u t i l i t i e s - - i n c l u d i n g  m u n i c i p a l l y  owned ones-- that  f u r n i s h  wa te r ,  e l e c t r i c i t y ,  

gas, power, te lephone o r  t e l e g r a p h  se rv i ce .  Such c o n t r o l  covers a l l  aspects  

o f  s t a t e  u t i l i t y  r e g u l a t i o n  except  those  covered by t h e  U t i l i t y  S i t i n g  ,Act. 

The PSC's vas t  r e g u l a t o r y  powers c o u l d  p l a y  a  s u b s t a n t i a l  r o l e  i n  deve lop ing  

an energy po l  i c y  f o r  Montana. Sec. 70-1 05 r e q u i r e s  "every  publ  i c  u t i  1  i t y  . . . t o  

f u r n i s h  reasonably  adequate s e r v i c e  and f a c i l i t i e s . "  Th i s  s e c t i o n  pe rm i t s  t h e  

PSC t o  exe rc i se  t h e  c o n t r o l  ove r  u t i l i t y  f a c i l i t i e s  necessary t o  serve t h e  

publ i c  i n t e r e s t .  



The legis lature  has given the PSC authority to regulate the rates ,  fares ,  

and services of the ra i l  roads (Ti t le  72, Ch. 1 ) ,  common carr iers  of petroleum 

and petroleum products by pipeline (T i t l e  8 ,  C h .  2 ) ,  and a1 1 classes of motor 

carr iers  with the exception of school buses and highway construction equipment 

(T i t l e  8 ,  C h .  1 ) .  

Because railroads are a much less  energy-intensive mode of transportation 

than e i ther  a i r  or motor vehicles, the significance of the PSC for energy 

policy i s  obvious. The role  tha t  the PSC ultimately could play t o  encourage 

energy saving modes of transportation and adopt incentives to  encourage trans- 

portation of recyclable materials i s  yet undecided. B u t  regulation of the 

transportation industry has a def ini te  effect  on energy use. 

Included in the Motor Carrier Act i s  the requirement tha t  a l l  classes 

of motor carr iers  obtain cer t i f ica tes  declaring that  public convenience and 

necessity requi re such operations (Sec. 8-1 08-1 10). I n  the past, the decision 

of the PSC in granting such cer t i f ica tes  has been based generally only on 

direct public needs, ignoring any consideration of the effects  service has on 

energy ut i l izat ion.  One energy saving policy would be for the PSC t o  promote 

two-way hauling of motor f reight .  

Robert PlcTaggart, former PSC commissioner, says rates can be used effectively 

to control both consumer prices and energy resource conservation. According 

t o  former commissioner Ernest Steel the PSC's re1 ationshi p t o  conservation and 

the environment i s  no different than the average c i t i zen ' s .  Steel said the PSC's 

f i r s t  concern has been protection of the consumer b u t  he added tha t  u t i l i t i e s  

must provide satisfactory service and protect investors. 

Until now, conservation and consumer costs appear to have been largely 

ignored by the PSC. In his dissent against a recent natural gas ra te  hike 

(Sept. 20, 1974) tlcTaggart said i t  "was and s t i l l  i s  my feeling that  ra te  

structures must be a part of any ra te  case and should preferably be a t  a 



separate and subsequent hear ing.  . . t h e  m a j o r i t y  o f  t h i  s  corr~niission mere ly  

adopted.. . [ the  power company's] recommendations w i t h o u t  ques t ion .  I n  t h e  

adopt ion  o f  s a i d  recommendations t h i s  Commission f a i l e d  t o  undertake any ana l ys i s  

o f  why and where v i t a l  cos t s  w i l l  be borne."  

The PSC, 1  i k e  many federa l  and s t a t e  r e g h l a t o r y  agencies, has tended t o  

be an agent o f  t h e  i n d u s t r i e s  i t  i s  supposed t o  r equ la te .  I n  t h e  pastsevera l  

years,  however, t h e  l e g i s l a t u r e  has taken s teps apparen t l y  t o  c o r r e c t  o r  a t  

1  east  a1 1  e v i a t e  t h i  s  problem. The 1973 1 eg i  s l  a tu re ,  f o r  exan~pl e, enacted t he  

Consumer Counsel Ac t  ( T i t l e  70, Ch. 7, R.C.M. 1947). Th i s  a c t  p rov ides  f o r  t h e  

c r e a t i o n  o f  a  four-member L e g i s l a t i v e  Consumer Committee t o  appo in t  and adv ise  

a  consumer counsel .  The powers and d u t i e s  o f  t h e  counsel (a lawyer )  a r e  l a i d  

o u t  i n  Sec. 70-707; f o r  example, t h e  consumer counsel :  4 - 
(1 ) may appear a t  p u b l i c  hear ings conducted by t h e  commission, 

as t h e  r e p r e s e n t a t i v e  o f  t h e  consuming p u b l i c ,  . ..and s h a l l  
have a l l  t h e  r i g h t s  and powers o f  any p a r t y  i n  i n t e r e s t  
appearing be fo re  t h e  commission regard ing  examinat ion and 
cross-examinat ion of wi tnesses, p resen ta t ion  o f  evidence 
and o t h e r  mat te rs ;  

( 2 )  may i n s t i t u t e  proceedinqs be fo re  t h e  commission aga ins t  
regud ated companies ; 

( 3 )  may i n s t i t u t e ,  i n t e r vene  i n ,  o r  o therw ise  p a r t i c i p a t e  i n  
app rop r i a te  proceedings i n  t h e  s t a t e  and f ede ra l  c o u r t s  
and a d m i n i s t r a t i v e  agencies i n  t h e  name o f  t h e  u t i l i t y  
and t r a n s p o r t a t i o n .  consuming p u b l i e  o f  t h e  s t a t e  of 
Montana o r  s u b s t a n t i a l  elements t he reo f .  

I n  e f f e c t ,  t h e  l e g i s l a t u r e  p rov ided  f o r  a, consumer advocate t o  represen t  t h e  

bes t  i n t e r e s t s  o f  t h e  p u b l i c  i n  PSC proceedings. 

I n  1974, t h e  l e g i s l a t u r e  aga in  responded t o  t h e  needs o f  t h e  p u b l i c  by 

enac t inq  a  b i l l  t h a t  reorgan ized  t h e  PSC. The law amended Sec. 70-101 R.C.M. 

1947 t o  p rov ide  t h a t  t h e  commission be expanded t o  f i v e  members i n s t e a d  o f  

t h r e e  and t h a t  t h e  f i v e  members be e l ec ted  from f i v e  p u b l i c  s e r v i c e  comnission 

d i s t r i c t s  es tab l i shed  across t h e  s t a t e .  The l e g i s l a t u r e  in tended t h a t  t he  new 

commissioners be respons ive  t o  t h e  p u b l i c  t hey  d i r e c t l y  represen t  i n  each d i s t r i c t .  



The P u b l i c  Se rv i ce  Commission has enough s t a t u t o r y  a u t h o r i t y  t o  make i t  

an i n f l u e n t i a l  p o l i c y  maker i n  energy ma t t e r s .  There has been a  l a c k  o f  such 

p o l i c y  d e c l a r a t i o n  i n  t h e  pas t ;  y e t ,  t h e  newly.  organized commission may be.  

d i f f e r e n t .  Desp i te  c a l l  s  by f e d e r a l  energy o f f i c i a l s  f o r  automat ic  r a t e  h i kes  

when t h e  u t i l i t i e s  ask f o r  them, a  PSC t h a t  i s  r espons ib l e  t o  t h e  consuming 

pub1 i c y  energy resources, and t h e  environment,  cou ld  be o f  g r e a t  ass i s t ance  

.in p r o v i d i n g  Montana w i t h  a  r a t i o n a l ,  long-range, energy p o l i c y .  

Department o f  Na tu ra l  Resources and Conservat ion 

The Department o f  Na tu ra l  Resources and Conservat ion (DrIR&C) has s i g n i f i c a n t  

i n f l u e n c e  on enerqy p o l i c y  and use i n  Montana. Three DNR&C d i v i s i o n s  have t h e  

p r imary  respons i  b i l  i t y  f o r  energy - re la ted  r e g u l a t i o n s .  They a r e  t h e  Energy 

P lann ing  D i v i s i o n ,  O i l  and Gas Conservat ion D i v i s i o n ,  and t h e  Water Resources 

D i v i s i o n .  

The Energy P lanning D i v i s i o n  adm in i s t e r s  t h e  Montana U t i l i t y  S i t i n g  Ac t  

o f  1973 (Sec. 70-801). Th i s  a c t  g i ves  t h e  d i v i s i o n  t h e  a u t h o r i t y  t o  r e q u i r e  

and rev i ew  l o n g  range p l ann ing  by c e r t a i n  u t i l i t i e s  and t o  g i v e  approval  t o  

energy genera t ion  and convers ion  p l a n t  s i t e s  and assoc ia ted f a c i l  i t i e s .  Fees 

a r e  assessed f o r  environmental  i n v e s t i g a t i o n s  . The a c t  a1 so r e q u i r e s  p recons t ruc -  

t i o n  c e r t i f i c a t i o n  o f  such f a c i l i t i e s .  The department prepares a  recommendation 

u s i n g  an env i ronmenta l  impact  statement process and format .  F i n a l  dec i s i ons  

on most ene rgy - re l a ted  f a c i l i t i e s  a r e  made by t h e  Board o f  Na tu ra l  Resources. 

Because o f  t h e  scope and power o f  t h e  U t i l  i t y  S i t i n g  Ac t ,  t h e  Energy P lanning 

D i v i s i o n  p l ays  an impo r tan t  r o l e  i n  d e c i d i n g  on t h e  balance o f  energy needs 

and env i ronmenta l  p r o t e c t i o n  i n  Montana. 

I n t e r p r e t a t i o n  appears t o  be one o f  t h e  most severe problems w i t h  t h e  

ac t .  Most c o u r t  cases i n v o l v i n g  t h e  U t i l i t y  S i t i n g  Act  h inge  on i n t e r p r e t a t i o n  

and d e f i n i t i o n  o f  c r u c i a l  p o r t i o n s  o f  t h e  law. Cases have been taken 



i n t o  c o u r t  t o  determine what c o n s t i t u t e s  a  " t ransmiss ion l i n e "  under a  c e r t a i n  

circumstance o r  what i s  " cons t ruc t i on "  f o r  t h e  purpose o f  t h e  grandfather  clause. 

 noth he;, and poss ib ly  more ser ious,  problem may i n v o l v e  determinat ion o f  

"need." The a c t  does n o t  preciselay o r  s p e c i f i c a l l y  de f i ne  need o r  s p e l l  ou t  

what i s  meant by " p u b l i c  need." It would n o t  be su rp r i s i ng ,  e s p e c i a l l y  cons ider ing  

t h e  con t rove rs ia l  generat ing f a c i l i t i e s  i n  t h e  C o l s t r i p  area, t o  see one o r  more 

c o u r t  cases concerning t h e  r i e f i n i  t i o n  o f  "environmental compati b i  1  i t y  and pub1 i c  

need. " 

One apparent major ove rs igh t  o f  t h e  a c t  i s  i t s  f a i l u r e  t o  i nc lude  n a t u r a l  

gas p i p e l i n e s  i n  t he  d e f i n i t i o n  o f  energy f a c i l i t y .  The impacts o f  na tu ra l  gas 

p i p e l i n e s  on the  environment may be as s i q n i f i c a n t ,  i f  n o t  more so, as a  power 

t ransmiss ion l i n e .  

Fees under t h e  a c t  vary according. t o  t h e  s i z e  o f  t h e  proposed f a c i l i t y .  

A l lowab le  fees appear subs tan t i a l  enough f o r  t h e  department t o  do an 

adequate environmental impact statement and meet a l l  t h e  i n v e s t i g a t o r y  requ i re -  

ments o f  t he  a c t .  

The d i v i s i o n  has completed two major environmental impact statements t o  

date. The f i r s t  was on t h e  water supply system and o the r  associated f a c i l i t i e s  

of C o l s t r i p  Un i t s  No. 1  and No. 2. The second was on a  2 3 0 - k i l o v o l t  C o l s t r i p -  

Broadview t ransmiss ion p r o j e c t .  The t ransmiss ion l i n e  review i s  one o f  t h e  best  

examples so f a r  o f  a  systematic,  i n t e r d i s c i p l i n a r y  approach t o  dec i s i on  making. 

The c o r r i d o r  f o r  t h e  t ransmiss ion p r o j e c t  se lected by t h e  Energy Planning D i v i s i o n  

d i d  n o t  co inc ide  w i t h  t h e  one p re fe r red  by t h e  app l i can t  (Montana Power Company, 

e t  a1 . ) .  The d i f f e r e n c e  between the  two c o r r i d o r s ,  as expla ined i n  t h e  envi ron-  

mental impact statement, i s  " t he  ex ten t  t o  which they c rea te  new l i n e a r  pa t te rns .  

A t o t a l l y  new c o r r i d o r  across farms and undissected landscape i s  created by 

r o u t e  A [ p re fe r red  by t h e  app l i can t ] .  I n  con t ras t ,  c o r r i d o r  F [ D N R ' S  preferred 

rou te ]  takes advantage of e x i s t i n g  c o r r i d o r s  over  a  s i z a b l e  p o r t i o n  of t h e  



r ou te .  A l though t h i s  may n o t  be w i t h o u t  some drawbacks, i t  c e r t a i n l y  i s  l e s s  ! 

l i m i t i n g  on f u t u r e  l a n d  use." 

Another i s sue  t h a t  developed i n  t h e  depar tment 's  r ev i ew  o f  t h e  C o l s t r i p -  

Broadview t r ansm iss i on  l i n e  i n v o l v e d  t h e  c o n s t r u c t i o n  o f  t h e  suppor t  towers.  

The department requested t h e  Board o f : N a t u r a l  Resources and Conservat ion , t o  

approve i t s  p r e f e r r e d  c o r r i d o r  and t o  d e l a y  d e c i s i o n  on t h e  towers u n t i l  t h e  

d e c i s i o n  on genera t ing  U n i t s  No. 3  and No. 4  was made. The a p p l i c a n t  i n t ends  

t o  b u i l d  towers t o  handle t h e  p r o j e c t e d  500-kv o u t p u t  o f  t h e  proposed U n i t s  

No. 3  and No. 4. Because t h e  a p p l i c a t i o n  f o r  U n i t s  No. 3  and No. 4 was made 

b e f o r e  t h e  a p p l i c a t i o n  f o r  t h e  t r ansm iss i on  l i n e ,  t h e  board d i d  n o t  have t o  

dec ide on t h e  t r ansm iss i on  l i n e  u n t i l  t h e  d e c i s i o n  f o r  t h e  genera to rs  i s  made. 

I n  s p i t e  o f  t h i s  and a g a i n s t  t h e  recommendations o f  t h e  department, t h e  board 
b 

approved t h e  proposed t r ansm iss i on  towers.  The d r a f t  EIS on t h e  two proposed 

700-megawatt p l a n t s  a t  C o l s t r i p  was re l eased  i n  November, 1974. 

The depar tment 's  f i n a l  EIS on t h e  proposed f a c i l i t i e s  a t  C o l s t r i p  was 

i ssued  i n  January 1975. It recommended t h a t  t h e  pe rm i t  be denied. Board a c t i o n  

i n  t h e  depar tment 's  recommendation w i l l  t a k e  p lace  sometime i n  February  o r  March. 

Desp i te  t h e  f a c t  t h a t  p o r t i o n s  o f  t h e  a c t  w i l l  no doubt be l i t i g a t e d  and 

t h a t  t h e  1975 l e g i s l a t u r e  w i l l  be asked t o  l i m i t ,  modi fy ,  and expand t h e  ac t ,  

t he  Energy P lann ing  D i v i s i o n  i s  perhaps t h e  o n l y  s t a t e  agency t h a t  has a  

broad-range resource p l ann ing  c a p a b i l i t y .  I n  impor tan t  respec ts ,  i t  a lone  

has t h e  s k i 1  1s and methodology t h a t  a r e  r equ i r ed  t o  analyze t h e  f u l l  ranae o f  

impacts assoc ia ted  w i t h  l a r g e - s c a l e  i n d u s t r i a l  development. 

The O i l  and Gas Conservat ion D i v i s i o n ,  second o f  t h e  t h r e e  DNR&C agencies 

most i n v o l v e d  i n  energy ma t t e r s ,  has made i t s  g rea tes t  impact i n  t h e  energy 

f i e 1  d  by deve lop ing  and encouraging secondary o i  1  recovery  techniques.  Montana 

p roduc t i on  o f  o i l  increased 2  percen t  f rom 1972 t o  1973; t h e  d i v i s i o n ,  i n  i t s  
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1973 annual review, a t t r i b u t e d  t h e  inc rease  t o  secondary recovery.  

T i t l e  60, Ch. 1  p rov ides  t h e  bas ic  law f o r  t h e  O i l  and Gas Conservat ion 

D i v i s i o n  w i t h  r espec t  t o  energy conserva t ion .  The d i v i s i o n  g ran t s  permi ts  f o r  

o i l  and gas d r i l l i n g  under t h i s  t i t l e .  It a l s o  p r o h i b i t s  t h e  waste o f  o i l  and 

gas i n  t h e  e x t r a c t i o n  process. Steps have been taken t o  maximize t h e  recovery  

o f  gas from w e l l s  w i t h  h i gh  o i l - t o - g a s  r a t i o s  where t h e  n a t u r a l  gas p r e v i o u s l y  

was wasted. 

The Water Resources D i v i s i o n  i s  t h e  t h i r d  o f  DNR&C1s agencies a c t i v e  i n  

energy. The two major  laws admfn is tered by t h e  d i v i s i o n  a r e  t h e  Montana Water 

Resources Ac t  ( T i t l e  89, Ch. 1  ) and t h e  Montana Water Use Ac t  ( T i  tl e  89 Ch. 8 ) .  

The Water Resources Ac t  g i ves  t he  d i v i s i o n  r e s p o n s i b i l i t y  f o r  deve lop ing  a  s t a t e  

water  use p lan.  The Water Use Ac t  was desiqned t o  determine t h e  e x i s t i n g  water  

r i g h t s  i n  t h e  s t a t e ,  t o  c e n t r a l i z e  t he  records  o f  a l l  e x i s t i n g  water  r i g h t s ,  and 

t o  a d j u d i c a t e  those r i q h t s  i n  l o c a l  d i s t r i c t  c o u r t s .  These two ac t s  have g r e a t  

s i g n i f i c a n c e  i n  t h e  development o f  energy w i t h i n  t h e  s t a t e  and t h e  reg ion .  The 

de te rm ina t i on  o f  water  r i g h t s  and t h e  da ta  prov ided by bo th  g tud ies  should 

p l a y  a  profound p a r t  i n  t h e  f u t u r e  energy r e l a t e d  dec i s i ons  of t he  s t a t e .  

The water  law of western s ta tes ,  i n c l u d i n g  Montana, has operated under t h e  

" a p p r o p r i a t i o n  r i g h t s  d o c t r i n e " .  where t h e  b e n e f i c i  a1 use (as de f i ned  by each 

s t a t e )  of  wa te r  i s  t h e  bas is ,  t h e  measure, and t he  l i m i t  o f  t h e  water  r i g h t .  

The f i r s t  b e n e f i c i a l  a p p r o p r i a t i o n  i n  t ime  i s  f i r s t  i n  r i g h t .  App rop r i a t i ons  

a re  f o r  a  spec i f i ed  r a t e  of  d i v e r s i o n  o r  amount o f  s torage.  The a p p r o p r i a t i o n  

r i g h t  i s  ob ta ined  and sus ta ined  o n l y  b y  ac tua l  and cont inuous b e n e f i c i a l  use. 

F a i l u r e  t o  make b e n e f i c i a l  use o f  an a p p r o p r i a t i o n  can r e s u l t  i n  i t s  l o s s .  

With t h e  implementat ion of  t h e  Water Use Act ,  water  r i g h t s  w i l l  be accorded 

c e r t a i n t y  f o r  t h e  f i r s t  t i m e  i n  Montana's h i s t o r y .  The s ta tew ide  i n v e n t o r y  

process i s  t ime  consuming and compl icated by demands on water  f o r  poss ib l e  energy . 



use. The immediate concern o f  t h e  Department o f  Na tu ra l  Resources and Conserva- 
i 

t i o n ,  many o f  t h e  ranchers  and farmers o f  t h e  area, and r e c r e a t i o n a l  users  i s  

p r o t e c t i o n  o f  e x i s t i n g  r i g h t s .  Problems concern ing compe t i t i on  f o r  use and 

t h e  v a l i d i t y  o f  e x i s t i n g  r i g h t s  a r e  compounded d u r i n g  l ow  f l o w  per iods .  The 

l a c k  of any coord ina ted  o r  s tandard ized  records  has been a  major  comp l i ca t i on  

i n  t h e  de te rm ina t i on  o f  wa te r  r i g h t s  i n  Montana. 

The c o n f l i c t  between t h e  n a t i o n a l  goal  o f  energy s e l f - s u f f i c i e n c y  and t h e  

f u t u r e  o f  Montana's resources should  be o f  paramount concern t o  Montana's 

c i t i z e n s .  Many recen t  f e d e r a l  programs and p o l i c i e s  a r e  i n  d i r e c t  o p p o s i t i o n  

t o  those  o f  Montana. One example i s  t h e  p o l i c y  o f  making f e d e r a l l y  c o n t r o l l e d  

wa te r  a v a i l a b l e  t o  co rpo ra te  i n d u s t r i a l  lessees a t  t h e  same t i m e  f e d e r a l  coa l  

i s  be ing  leased; another  i s  l e a s i n g  o f  f ede ra l  coa l  l ands  w i t h o u t  t h e  demonstra- 

t i o n  o f  s u b s t a n t i a l  need. Such a c t i o n s  can be seen as f u r t h e r  e ros ions  i n  

c i t i z e n  c o n t r o l  o f  t h e  f u t u r e  o f  Montana and t h e  Montana way o f  l i f e ,  t o  say 

n o t h i n g  o f  t h e  c o n f l i c t  w i t h  l o c a l  and s t a t e  p lann ing  e f f o r t s  now underway. 

Cen t ra l  t o  t h e  i s sue  o f  energy development i n  t h e  s t a t e  i s  t h e  suspension 
1 

of new wa te r  a p p r o p r i a t i o n s  i n  t h e  Yel lowstone R i v e r  Bas in  t h a t  went i n t o  e f f e c t  

March, 1974 (Sec. 89-8-103). Th i s  th ree-year  morator ium was enacted t o  g i v e  t h e  

s t a t e  t i m e  t o  s tudy  t h e  i m p l i c a t i o n s  o f  energy and coa l  development i n  t h e  

Ye1 1  owstone R i v e r  Basin.  The morator ium suspends f o r  t h e  th ree-year  pe r i od  t h e  

g r a n t i n g  o f  any new wate r  pe rm i t s  o f  s u b s t a n t i a l  s i z e .  Accord ing t o  t h e  Water 

Resources D i v i s i o n ,  o n l y  a  f r a c t i o n  o f  t h e  necessary s t u d i e s  i n  t h e  Yel lowstone 

Bas in  under t h e  Water Use Ac t  w i l l  be completed a t  t h e  end o f  t h e  morator ium. 

O f  t h e  major  dra inages i n  t h e  Yel lowstone R i v e r  Bas in  scheduled f o r  water  

r i g h t s  de te rmina t ion ,  o n l y  t h e  Powder R i ve r  Bas in  i s  expected t o  be ad jud i ca ted  

by t h e  end o f  t h e  morator ium. The dra inages which w i l l  n o t  be f i n i s h e d  i n c l u d e  

t h e  Tongue R i ve r ,  Rosebud Creek, Arme l l s  Creek, Sarpy Creek, t h e  B i g  Horn R i ve r ,  

and t h e  C la r ks  Fork o f  t h e  Yel lowstone R i v e r  Basin.  



The Powder R i v e r  Basin was chosen as t h e  l e a d  bas in  f o r  severa l  reasons: 

i t  i s  an area w i t h  sparse popu la t ion ,  l i t t l e  i r r i g a t i o n ,  no I n d i a n  water  r i g h t s ,  

and i n  an impor tan t  coa l  development area. The Water R igh ts  D i v i s i o n  i s  s t i l l  

deve lop ing  i t s  methodology. D i v i s i o n  o f f i c i a l s  f u l l y  expect  t o  have t o  change 

t h e i r  approach once they  ge t  t h e  exper ience o f  work ing w i t h  d i s t r i c t  c o u r t s  i n  

de te rmin ing  water  r i g h t s .  

I n  1950 t h e  Ye1 lowstone R i ve r  Compact (Sec. 89-903) was signed by t h e  

s t a t e s  o f  Montana, Nor th  Dakota, and Wyoming and r a t i f i e d  by t h e  Montana 

l e g i s l a t u r e  i n  1951. A l l  e x i s t i n g  water  r i g h t s  i n  t h e  Yel lowstone R i ve r  Bas in  

and t h e  r i g h t  t o  supplemental waters t o  s a t i s f y  e x i s t i n g  r i g h t s  were cont inued.  

The remain ing waters were appor t ioned t o  t h e  s t a t e s  accord ing t o  f i x e d  percentages 

as found i n  t h e  compact f o r  each i n d i v i d u a l  dra inage o f  t h e  Yel lowstone R i ve r  

covered by t h e  compact. The agreement has remained l a r g e l y  i n e f f e c t u a l  because 

water  r i g h t s  e x i s t i n g  as o f  t h e  da te  o f  t h e  compact were never determined, 

hence t h e  c o r r e c t  apport ionment o f  waters  t o  t he  s t a t e s  cou ld  n o t  be determined. 

The l a c k  o f  a  systemized wate r  r i g h t s  de te rm ina t i on  i n  t h e  s t a t e  has made t h e  

a d j u d i c a t i o n  o f  water  r i g h t s  very  compl i c a t e d  and confusing. 

The ques t ion  o f  t h e  I n d i a n  water  r i g h t s  expands these t r oub les .  I n d i a n  

water  r i g h t s  i s  a  compl icated l e g a l  ques t ion  and appears t o  be p red ica ted  on 

t r e a t y  r e l a t i o n s h i p s  w i t h  t h e  f ede ra l  government. J u s t  as t h e  s t a t e s  have l i t t l e  

o r  no c o n t r o l  over f ede ra l  waters  so i t i s  w i t h  I n d i a n  waters.  One o f  t h e  most 

heated issues surrounding t h e  I n d i a n  water  r i g h t s  ques t ion  i s  how much wate r  

they  own. Speaking f o r  many Ind ians ,  an i n t e r t r i b a l  agency has proclainied 

r i g h t s  t o  a l l  waters  a r i s i n g  on, f l o w i n g  through o r  u n d e r l y i n g  t h e  va r i ous  

rese rva t i ons .  T h e i r  argument i s  s t rong,  b u t  opponents ques t ion  t h e  q u a n t i t y  

o f  wa te r  a v a i l a b l e  and how much belonqs t o  t h e  Ind ians .  
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I n  a  l e g a l  memorandum p repared  f o r  t h e  Montana A t t o r n e y  General ' s  o f f i c e  

i n  J u l y ,  1974, t h e  Department o f  N a t u r a l  Resources and Conserva t ion  made t h e  i 

f o l  l o w i n g  c o n c l u s i o n s :  

1 .  Reserva t ion  I n d i a n s  have a  r e s e r v e d  wa te r  r i g h t  i n  t h e  wa te rs  a r i s i n g  

on, f l o w i n g  th rough  o r  u n d e r l y i n a  t h e  v a r i o u s  r e s e r v a t i o n s .  A p r o - r a t a  share 

o f  t h e  rese rved  r i g h t  i s  an appurtenance t o  a l l o t t e d  r e s e r v a t i o n  l a n d ,  regard -  

l e s s  o f  t h e  owner. 

2. T h i s  r i g h t  i s  n o t  s u b j e c t  t o  r e g u l a t i o n  o r  c o n t r o l  by t h e  s t a t e .  

3. T h i s  r i g h t  i s  n o t  s u b j e c t  t o  r e g u l a t i o n  o r  c o n t r o l  even when e x e r c i s e d  

on a l l o t t e d  lands  owned b y  a  non- Ind ian .  

4. The s t a t e  may r e g u l a t e  t h o s e  wa te rs  which a r i s e  on, f l o w  th rough  

u n d e r l i e  t h e  l a n d s  o f  an I n d i a n  r e s e r v a t i o n  and which a r e  s u r p l u s  t o  t h e  

I n d i a n s '  rese rved  r i q h t .  Persons w i s h i n g  t o  o b t a i n  r i g h t s  i n  such s u r p l u s  

wa te rs  s h o u l d  a p p l y  f o r  s t a t e  p e r m i t s .  

5. The s t a t e  may j o i n  t h e  U n i t e d  S t a t e s  i n  a  w a t e r  r i g h t s  d e t e r m i n a t i o n  

~ r o c e e d i n q  i n  o r d e r  t o  a s s e r t  t h e  I n d i a n s '  rese rved  r i g h t .  ( I t  shou ld  be noted 

t h a t  DFlR&C1s c o n c l u s i o n s  a r e  n o t  an o f f i c i a l  p o s i t i o n  o f  t h e  s t a t e  o f  Montana, 

b u t  t h e y  do p r e s e n t  w e l l - r e s e a r c h e d  l e g a l  reasonin! on t h e  s u b j e c t . )  

The d e t e r m i n a t i o n  o f  I n d i a n  w a t e r  r i g h t s  w i l l  have i m p o r t a n t  i m p l i c a t i o n s  

on t h e  a v a i l a b i l i t y  o f  w a t e r  f o r  b o t h  energy and i r r i a a t i o n  development i n  t h e  

f u t u r e .  How much wa te r  i s  a v a i l a b l e ,  and who c o n t r o l s  i t  c o u l d  make a  c o n s i d e r a b l e  

d i f f e r e n c e  i n  t h e  eneray development and t h e r e f o r e  t h e  l i f e  o f  t h e  r e s i o n .  

nepartment o f  H e a l t h  and Env i ronmenta l  Sciences 

A l l  o f  t h e  e n e r g y - r e l a t e d  r e g u l a t i o n s  and proarams o f  t h e  Department of  

H e a l t h  and Env i ronmenta l  Sciences a r e  t h e  r e s p o n s i b i l i t y  o f  t h e  Env i ronmenta l  

Sciences D i v i s i o n .  The most i m p o r t a n t  l aws  a f f e c t i n g  eneray p o l i c y  f a l l  i n t o  

two c a t e g o r i e s ,  a i r  qua1 i t y  and w a t e r  q u a l i t y .  The laws govern ing  t h e s e  two 



areas d o  n o t  affect energy use direct ly b u t  they govern the f a c i l i t i e s  t h a t  

qenerate and  use energy. 

The laws dealing most direct ly with a i r  pollution control are the Clean 

Air Act of Montana (Ti t le  69, C h .  39) and the federal Clean Air Act Amendments 

of 1970. The s t a t e  law gives broad control a n d  regulatory authority t o  the 

Board of Health and the department. Yontana's a i r  quality laws and standards 

are among the most strinqent in the nation, and they appear t o  be f a i r ly  well 

enforced, although several large corporations hold variances. 

The federal Clean Air Act places the responsibility for enforcement on 

the s ta tes .  Montana's laws were interpreted by her Attorney General as providing 

suff icient  author it,^ t o  the department t o  acconlpl ish the purposes of the federal 

act .  I t  required the s ta tes  t o  prepare a plan t o  a t ta in  a i r  quality a t  least  

equivalent t o  national standards as well as retain a i r  quality that  i s  presently 

better than the standards. The so-called irr~plementation plan must include 

procedures t o  prevent projects that  would violate the regulations. 

The Montana plan, which has been approved by the Board of Heal th ,  has 

been mired in a number of procedural and court complications since the beginning 

of 1972. Officially,  the plan has. been disapproved by the federal government. 

The plan i s  s t i l l  considered t o  have the force of law in Montana. Here i s  i t s  

policy statement: 

i t  i s  hereby declared t o  be the policy t h a t  ambient a i r  whose 
existing quality i s  bet ter  than the established standards, will be 
maintained a t  t h a t  high quality unless i t  has been affirmatively 
demonstrated t o  the Department of Health and Environmental Sciences 
of the State of Montana that  a change i s  jus t i f iab le  as a resul t  of 
necessary economic and social development vital  t o  the s t a t e  ( p .  6, 
Implementation Plan for  Control of Air Pollution in Montana, 
Department of Health and Environmental Sciences, revised June 30, 

Similar prohibitions in the federal Clean Air Act led t o  a court su i t  

against the Environmental Protection Agency, whose general regulations were 

said t o  be insufficient t o  prevent "significant deterioration" of regional 



a i r  q u a l i t y .  The Supreme Cour t  agreed and ordered t h e  EPA t o  prepare s p e c i f i c  

r e g u l a t i o n s .  A d r a f t  proposal  re leased  i n  August, 1974, e s s e n t i a l l y  would 

a l l o w  degrada t ion  of a s t a t e ' s  c l ean  a i r  up t o  n a t i o n a l  secondary standards w i t h  

and o n l y  w i t h  t h e  approva l  o f  t h e  i n d i v i d u a l  s t a t e .  Hence t h e  EPA would r e l e g a t e  

r e s p o n s i b i l i t y  f o r  p reven t i on  o f  s i g n i f i c a n t  a i r  q u a l i t y  d e t e r i o r a t i o n  t o  t h e  

s ta tes .  Cour t  cha l lenge  t o  t h e  EPA's non-degradat ion proposal  has been announced. 

I n  November, 1974, t h e  Montana Board o f  Hea l t h  expressed a d e s i r e  t o  

move ahead on t h e  non-degradat ion c lause  i n  t h e  Montana Implementat ion Plan, 

appa ren t l y  i n  an e f f o r t  t o  b u i l d  a s t r u c t u r e  f o r  l a n d  use management based on 

a i r  q u a l i t y .  

Two i ssues  emerge concern ing  t h e  Montana non-degradat ion p o l i c y .  F i r s t ,  

t h e  d e f i n i t i o n  o f  " s i g n i f i c a n t "  d e t e r i o r a t i o n  i s  l a r g e l y  a s u b j e c t i v e  one. 

Second i s  t h e  ques t ion  o f  n e c e s s i t y  i n  any j u s t i f i c a t i o n  f o r  a1 l ow ing  d e t e r i o r a -  

t i o n  o f  a i r  qual i t y .  

The Montana Water P o l l u t i o n  Con t ro l  Program prepared i n  response t o  EPA 

requi rements  has been e f f e c t i v e  i n  p o l l u t i o n  c o n t r o l  and abatement. A f t e r  t h e  

enactment o f  Montana's f - i r s t  wa te r  p o l l u t i o n  c o n t r o l  l aw i n  1955, water  q u a l i t y  

standards,  c l a s s i f i c a t i o n s  o f  stream use, and minimum requi rements  f o r  waste 

wa te r  t r ea tmen t  were c rea ted  f o r  n e a r l y  every  stream i n  t h e  s t a t e .  A f t e r  t h e  

enactment o f  t h e  f ede ra l  Water ? u a l i t y  Ac t  i n  1965 t h e  s t a t e  began what a ma jo r  

r e w r i t e  o f  t h e  1955 s tandards t h a t  appears i n  t h e  water  p o l l u t i o n  c o n t r o l  a c t  

o f  1967 ( T i t l e  69, Chs. 48 and 49) .  The 1971 l e g i s l a t u r e  added a non-degradat ion 

c lause  a t  Sec. 69-4804.2. 

I n  a d d i t i o n  t o  i t s  r e a u l a r  f u n c t i o n s  o f  r e g u l a t i n g  wa te r  p o l l u t i o n  and 

wate r  supp l i es  i n  t h e  s t a t e ,  t h e  Environmental  Sciences D i v i s i o n  i s  p repa r i ng  

f o r  t h r e e  wate r  system s t u d i e s  f o r  which i t  has rece ived  g ran ts .  The f i r s t  

s tudy  concerns t h e  impact o f  Ye l lowstone R i v e r  wa te r  w i thd rawa ls  on wate r  

qual  i t y .  The s tudy  i s  funded by t h e  O ld  West Regional Commission and i s  d i r e c t l y  



r e l a t e d  t o  eastern Montana coa l  development. An EPA g ran t  i s  f o r  s tudy o f  

e f f e c t s  o f  waste on t h e  Yel lowstone R i v e r  near B i l l i n g s .  The s tudy e v e n t u a l l y  

w i l l  h e l p  c o n t r o l  t h e  wastes o f  i n d i v i d u a l  p o l l u t e r s .  The waste l e v e l  o f  t h e  

Yel lowstone may w e l l  be t h e  l i m i t i n g  f a c t o r  of  i n d u s t r i a l  development cons ide r i ng  
e 

a v a i l a b l e  water  p o l l u t i o n  c o n t r o l  technology and i t s  cos ts .  

A g ran t  has a l s o  been made under Sec. 208 o f  t h e  f ede ra l  Water Contro l  Ac t  

f o r  area-wide water  q u a l i t y  p lanninq.  The p lann ing  i s  t o  be done f o r  t h e  

e n t i r e  coal  development area, e s s e n t i a l l y  f rom B i l l i n g s  t o  M i l e s  City. The 

d i v i s i o n  i s  t o  develop p o l i c i e s  w i t h i n  t h e  p lann ing  area t h a t  w i l l  r e s u l t  i n  

long- term enhancement o f  water  q u a l i t y .  The Environmental Sciences D i v i s i o n  

be l i eves  t h e  p o l i c y  making t o  be a  form o f  l and  use d e c i s i o n  making fo r  i n d u s t r i a l  

development and energy generat ion.  





APPENDIX E 

SUMMARY OF STATE LAWS RELATING TO ENERGY 

DEPARTMENT OF STATE LANDS 

Sourceso f  a u t h o r i t y :  

Pbntana C o n s t i t u t i o n ,  A r t .  I X  (Env i  ronment and Natu ra l  Re'sources) , Sec. 2 

(Reclamat ion) : "A1 1  1  ands d i s t u r b e d  by t h e  t a k i n g  o f  n a t u r a l  resources s h a l l  

be rec la imed.  The l e g i s l a t u r e  s h a l l  p rov i de  e f f e c t i v e  requi rements  and s tan-  

dards f o r  t h e  r ec l ama t i on  o f  l ands  d is tu rbed ; "  and A r t .  X (Educat ion and P u b l i c  

Lands), Sec. 4  (Board o f  Land Commissioners): 

The governor,  super in tenden t  o f  p u b l i c  i n s t r u c t i o n ,  a u d i t o r ,  
sec re ta r y  o f  s t a t e ,  and a t t o r n e y  genera l  c o n s t i t u t e  t h e  board 
o f  l and  commissioners. It has t h e  a u t h o r i t y  t o  d i r e c t ,  c o n t r o l ,  
lease,  exchange and s e l l  school  l ands  and lands  which have been 
o r  may be granted f o r  t h e  suppor t  and b e n e f i t  o f  t h e  va r i ous  
s t a t e  educat ion i n s t i t u t i o n s ,  under such r e g u l a t i o n s  and r e -  
s t r i c t i o n s  as may be p rov ided  by law.  

The S t r i p  M in inq  and Reclamat ion A c t  o f  1973 (Sec. 50-1034 e t  seq., R.C.M. ,  

1947),  which dec la res  i t  t o  be t h e  po l  i c y  o f  t h e  s t a t e :  

--t.o p r o t e c t  i t s  env i ronmenta l  l i f e - s u p p o r t  system f rom 
degradat ion,  

- - t o  prevent  unreasonable degrada t ion  o f  i t s  n a t u r a l  resources,  
- - t o  r e s t o r e ,  enhance, and p reserve  i t s  scenic ,  h i s t o r i c ,  

a rcheo log ic ,  s c i e n t i f i c ,  c u l t u r a l  , and r e c r e a t i o n a l  s i t e s ,  [and] 
- - t o  demand e f f e c t i v e  r ec l ama t i on  o f  a l l  l ands  d i s t u r b e d  by t h e  

t a k i n g  o f  n a t u r a l  resources (Sec. 50-1 035).  

The a c t  r e q u i r e s  an annual pe rm i t  t o  be i ssued  by t h e  Department o f  S t a t e  Lands 

f o r  s t r i  p  mines and p rospec t i ng  (Sec . 50-1 039-1 041 ) . A comprehensi ve r ec l ama t i on  

p l an  i s  r e q u i r e d  t o  be submi t ted t o  t h e  department as p a r t  o f  t he  a p p l i c a t i o n  

process. The law a l s o  r e q u i r e s  an adequate performance bond be g i ven  t o  t h e  

department t o  i n s u r e  t h e  e f f e c t i v e  r ec l ama t i on  o f  t h e  l and .  The m ine ra l s  spec i -  

f i c a l l y  covered by t h e  a c t  a r e  coa l  and uranium. The a c t  a b s o l u t e l y  f o r b i d s  

s t r i p  m in ing  o f  l ands  w i t h  un ique o r  unusual c h a r a c t e r i s t i c s .  There a r e  f ou r  



, s p e c i f i c  grounds f o r  r e f u s a l  o r  c o n d i t i o n a l  approva l  o f  a  pe rm i t  f o r  m in i ng  

-under  Sec. 50-1042: 

1. The department s h a l l  n o t  approve t h e  a p p l i c a t i o n  f o r  a  s t r i p  mine 

if on t h e  b a s i s  of t h e  a p p l i c a t i o n ,  on s i t e  i n s p e c t i o n ,  and t he  e v a l u a t i o n  

of t h e  ope ra t i on  by t h e  department i t  i s  determined t h a t  t h e  requi rements  o f  

t h e  a c t  w i l l  n o t  be observed. 

2. The department s h a l l  n o t  approve an a p p l i c a t i o n  i f  t h e  area i nc l udes  

l a n d  hav ing " s p e c i a l ,  excep t i ona l ,  c r i t i c a l  , o r  un ique c h a r a c t e r i s t i c s "  o r  

would have adverse a f fec ts  on such l and .  These c h a r a c t e r i s t i c s  a r e  d e f i n e d  as:  

( a )  b i o l o g i c a l  p r o d u c t i v i t y ,  t h e  l o s s  of which would j eopa rd i ze  
c e r t a i n  spec ies o f  w i l d l i f e  o r  domest ic s tock ;  o r  

( b )  e c o l o g i c a l  f r a g i l i t y ,  i n  t h e  sense t h a t  t h e  land,  once adverse ly  
a f f e c t e d ,  cou ld  n o t  r e t u r n  t o  i t s  fo rmer  e c o l o g i c a l  r o l e  i n  t h e  reason- 
a b l e  foreseeable  f u t u r e ;  o r  

( c )  eco log i ca l  importance, i n  t h e  sense t h a t  t h e  p a r t i c u l a r  l a n d  
has such s t r ong  i n f l u e n c e  on t h e  t o t a l  ecosystem o f  which i t  i s  a  p a r t  
t h a t  even temporary e f f e c t s  f e l t  by i t  cou ld  p r e c i p i t a t e  a  system-wide 
r e a c t i o n  o f  u n p r e d i c t a b l e  scope o r  dimensions; o r  

( d )  scenic ,  h i s t o r i c ,  a r cheo log i c ,  topographic ,  geo log ic ,  e t hno log i c ,  
s c i e n t i f i c ,  c u l t u r a l ,  o r  r e c r e a t i o n a l  s i g n i f i c a n c e .  I n  app l y i ng  t h i s  
subsect ion,  p a r t i c u l a r  a t t e n t i o n  should be p a i d  t o  t h e  inadequate 
p rese rva t i on  p r e v i o u s l y  accorded P l a i n s  I n d i a n  h i s t o r y  and c u l t u r e .  

3 .  I f  overburden o f  some p a r t i c u l a r  n a t u r e  has h i s t o r i c a l l y  proven t o  be a  

problem f o r  l a n d s l i d e s  o r  va r i ous  forms o f  water  p o l l u t i o n  t h e  department s h a l l  

d e l e t e  t h a t  area f rom t h e  a p p l i c a t i o n .  

4. I f  the  o p e r a t i o n  s h a l l  c o n s t i t u t e  a  hazard t o  a  personal  dwe l l  i u g  o r  

p u b l i c  p r o p e r t y  t h e  p e r m i t  s h a l l  n o t  be a l lowed u n t i l  such p o r t i o n s  a r e  d e l e t e d  

f rom t h e  p rospec t i ng  o r  s t r i p  m in i ng  a p p l i c a t i o n .  

The c i v i l  p e n a l t i e s  f o r  v i o l a t i o n  of t h e  a c t  r e q u i r e  a  f i n e  o f  n o t  l e s s  

than  $190 no r  more than  $1000 f o r  t h e  v i o l a t i o n  and t he  same f o r  every  day t h e  

v i o l a t i o n  cont inues.  A w i l l f u l  v i o l a t i o n  i s  a  misdemeanor and c a r r i e s  a  f i n e  



o f  n o t  l e s s  than $500 n o r  more than $5000 f o r  each v i o l a t i o n .  Each day t h a t  

a  v i o l a t i o n  takes p l a c e  i s  a  separa te  o f f e n s e  (Sec. 50-1056). 

The S t r i p  Mined Coal Conservat ion A c t  o f  1973 (Sec. 50-1401 -- e t  seq., R.C.M.,  

1947) :  T h i s  law p rov ides  t h e  Department o f  S t a t e  Lands w i t h  t h e  a u t h o r i t y  t o  

r e v i e w  s t r i p  mine p lans  and t o  d isapprove those  p lans  on t h e  b a s i s  o f  waste o r  

non-conservat ion o f  marke tab le  coa l  . The department may r e q u i r e  t h e  r e v i s i o n  

o r  d i sapprova l  o f  m i n i n g  p lans  (Sec. 50-1 405) . The 1  aw p rov ides  f o r  t h e  issuance 

o f  a  two y e a r  p e r m i t  and c i v i l  penal t i e s  o f  n o t  l e s s  than $100 n o r  more than  $1000 . 

f o r  each o f f e n s e ,  and t h e  same a~iiounts a p p l y  f o r  each day t h e  v i o l a t i o n  c o n t i n u e s .  

An o p e r a t o r  n o t  comply ing w i t h  t h e  t e r ~ i i s  o f  an approved s t r i p  m in ing  p l a n  i s  

1  i a b l e  t o  c i v i l  p e n a l t y  o f  n o t  l e s s  than  $1,000 n o r  more than  $10,000. 

The S t r i p  Mine S i t i n g  A t t  o f  1974 (Sec. 50-1601 e t  seq., R.C.M., 1947):  T h i s  

a c t  p rov ides  c o n t r o l  o v e r  t h e  l o c a t i o n  o f  new s t r i p  mines and a1 1  s t r i p  mine 

p r e p a r a t o r y  work. The 1  aw s t a t e s ,  "It i s  t h e  po l  i c y  o f  t h i s  s t a t e  t o  p r o v i d e  

adequate remedies f o r  t h e  p r o t e c t i o n  of t h e  env i ronmenta l  l i f e - s u p p o r t  system 

f r o m  degrada t ion  and p r o v i d e  adequate remedies t o  p reven t  unreasonable dep le -  

t i o n  and degrada t ion  o f  n a t u r a l  resources. "  The s t a t e d  purpose o f  t h e  a c t  i s  

t o  s a t i s f y  t h e  requ i rement  o f  A r t .  I X ,  Sec. 2  o f  t h e  Montana C o n s t i t u t i o n  and t o  

ensure t h a t  adequate i n f o r m a t i o n  i s  a v a i l a b l e  on t h e  proposed m i n i n g  areas 

such t h a t  adequate p lans  can be f o r m u l a t e d  t o  accommodate those areas (Sec. 50- 

1602).  Under t h e  a c t  no p r e p a r a t o r y  work i s  a l l o w e d  on a  mine s i t e  u n t i l  a  

p e r m i t  i s  issued.  Grounds f o r  r e f u s a l  o f  a  p e r m i t  i n c l u ? ~  i n c o n s i s t e n c y  o f  

t h e  m i n i n g  p l a n  w i t h  t h e  a c t ' s  p o l i c i e s  and purposes; i n c o n s i s t e n c y  w i t h  t h e  

envr ionmenta l  c r i t e r i a  of Sec. 50-1042; o r  f a i l u r e  o f  t h e  r e c l a ~ n a t i o n  p l a n  

t o  meet requ i rements  of t h e  S t r i p  M i n i n g  and Rec lamat ion A c t  (Sec. 50-1608) . 



The a c t  p r o v i d e s  c i v i l  p e n a l t i e s  s i m i l a r  t o  Sec. 50-1056 p l u s  p r o v i s i o n s  
(.c ! 

f o r  w i l l f u l  v i o l a t i o n s  w i t h  a  f i n e  o f  n o t  l e s s  t h a n  $500 o r  more t h a n  $5,000 

f o r  e v e r y  day on wh ich  a  v i o l  a t i o n  occu rs  (Sec. 50-1 61 1  ) . 
Coal t 4 in ing  Leases and P e r m i t s  (Sec. 81-501 - e t  g., R.C.M., 1947): The 

Board o f  Land Commissioners i s  g i v e n  t h e  a u t h o r i t y  t o  l e a s e  s t a t e  l a n d s  o r  

l a n d  on wh ich  t h e  s t a t e  owns t h e  m i n e r a l  r i g h t s  t o  a l l o w  m i n i n g  o f  c o a l ,  The 

m i n i n g ,  h a n d l i n g  and m a r k e t i n g  must  p r e v e n t  as f a r  as p o s s i b l e  a l l  waste  o f  

c o a l  and t h e  m i n i n g  must  be c a r r i e d  o u t  t o  a v o i d  making subsequent m i n i n g  

more d i f f i c u l t  o r  expens ive .  A v i o l a t i o n  i s  grounds f o r  t h e  f o r f e i t u r e  o f  

t h e  l e a s e .  The maximum t e r m  f o r  a  l e a s e  i s  20 y e a r s  a1 though t h e  l e a s e  may be 

renewed upon t h e  b o a r d ' s  d i s c r e t i o n  (Sec. 81-502) .  R o y a l t i e s  f o r  c o a l  a r e  s e t  

a t  a  minimum o f  12.5 c e n t s  p e r  t o n  (Sec. 81-503) .  The board  i s  g r a n t e d  b road  

a u t h o r i t y  t o  p r e s c r i b e  a d d i t i o n a l  r u l e s  and r e g u l a t i o n s  t h a t  i t  f i n d s  necessary  

and p r o p e r  r e l a t i n g  t o  t h e  l e a s i n g  o f  s t a t e  l a n d  f o r  c o a l  m i n i n g  purposes (Sec. 

81-507).  The board  i s  a u t h o r i z e d  t o  g r a n t  one y e a r  p e r m i t s  t o  p r i v a t e  r e s i d e n t s  

and schoo l  d i s t r i c t s  t o  mine up t o  30 t o n s  o f  c o a l  i n  a  y e a r  f o r  t h e i r  i n d i v i d u a l  

use. The r e s i d e n t  pays a  $5 r o y a l t y  and t h e  s c h o o l s  pay 52.5 c e n t s  p e r  t o n  f o r  

a n y t h i n q  o v e r  30 t o n s  (Sec. 81 -5C9). 

P r o s p e c t i n g  P e r m i t s  and M i n i n g  Leases ( m e t a l l  i f e r o u s )  (Sec. 81 -601 - e t  %., 

R.C.Pl. , 1947): The Board o f  Land Commissioners may l e a s e  s t a t e  l a n d s  i n c l u d i n g  

t h e  beds o f  n a v i g a b l e  s t reams and bod ies  o f  w a t e r  t o  a l l o w  m i n i n g  m e t a l l i f e r o u s  

m i n e r a l s  o r  gems (Sec. 81 -002 ) .  " r l e t a l l  i f e r o u s "  i s  d e f i n e d  as go1 d, s i  1  v e r ,  

1  ead, z i n c ,  copper ,  p l a t i n u m ,  i r o n  and a1 1  o t h e r  me ta l  1  i c  m i n e r a l s .  Uranium i s  

i n c l u d e d  i n  t h i s  d e f i n i t i o n  (Sec. 81 -601 ) .  The board  may i s s u e  p r o s p e c t i n q  

p e r n l i t s  w i t h o u t  a  l e a s e .  P r o s p e c t o r s  may a p p l y  f o r  l e a s e s  b u t  t h e  board  i s  n o t  

r e q u i r e d  t o  a r a n t  them (Sec. 81 -601 . l )  . I f  a  c o a l  , o i l  o r  gas l e a s e  i s  i n  

e f f e c t ,  no me ta l1  i f e r o u s  l e a s e s  s h a l l  be i s s u e d  u n l e s s  t h e y  a r e  i s s u e d  t o  t h e  



h o l d e r  o f  t h e  coa l  l e a s e  o r  w i t h  t h e  c o a l  l e s s e e ' s  w r i t t e n  consent  (Sec. 81 - 

610) .  

D isposa l  o f  O i  1  and Gas on S t a t e  Lands (Sec. 81 -1 701 - e t  seq., R.C.M. , 1947) ; 

The Board o f  Land Commissioners i s  a u t h o r i z e d  t o  l e a s e  s t a t e  l a n d s  i n  which t h e  

s t a t e  ho lds  t h e  o i l  and gas r i g h t s .  The lesseemus t  e x e r c i s e  c a u t i o n  t o  p r e v e n t  

t h e  waste o f  e i t h e r  resource  and v i o l a t i o n s  a r e  grounds f o r  f o r f e i t u r e  of  t h e  

l e a s e  (Sec. 81-1701 ) .  The t e r m  o f  t h e  l e a s e  i s  10 years  and renewable. f o r  as 

l o n g  t h e r e a f t e r  as o i  1  and gas a r e  p r o d u c i b l e  (Sec. 81 -1 702) .  The s t a t e  has 

t h e  power t o  t e r m i n a t e  t h e  l e a s e  if, a f t e r  t h e  second year, d r i  11 i ng has n o t  begun 

(Sec. 81 -1702.2). The board i s  empowered t o  p e r m i t  t h e  underground s t o r a g e  c f  

n a t u r a l  gas b u t  t h e  l e s s e e  i s  r e q u i r e d  t o  t a k e  reasonable  p r e c a u t i o n s  t o  p r e v e n t  

waste, i n j u r y  o r  d e s t r u c t i o n  t o  o i l  o r  gas d e p o s i t s  (Sec. 81 -1725).  

H y d r o e l e c t r i c  Power S i t e s  on S t a t e  Lands (Sec. 81 -1801 - e t  x., R.C .M. , 1947) : 

T h i s  a c t  p rov ides  f o r  t h e  1  ease , o r  1  i c e n s i n g  o f  power s i t e s  on s t a t e  1  ands b u t  

makes i t  u n l a w f u l  t o  s e l l  such state-owned s i t e s  (Sec. 81-1802). The board i s  

empowered t o  p lace  such r e s t r i c t i o n s  and r e g u l a t i o n s  i n  t h e  l e a s e  as i t  may 

f i n d  necessary t o  p r o t e c t  t h e  i n t e r e s t  o f  t h e  s t a t e  and i t s  people  (Sec. 81 -1806).  

The te rm o f  such leases  s h a l l  n o t  exceed 50 y e a r s  (Sec. 81 -1803). The board i s  

a l l owed  t o  cooperate  w i t h  t h e  f e d e r a l  government i n  t h e  j o i n t  development o f  a  

power s i t e  (Sec. 81 -1 804) .  

Lease o f  Geothermal Resources (Sec. 81 -2601 - e t .  seq., R.C.K. , 1947) : T h i s  

a c t  g i v e s  t h e  board t h e  a u t h o r i t y  t o  l e a s e  s t a t e  l a n d  f o r  geothermal e x p l o r a t i o n  

and development (Sec. 81 -2601 ) .  The l e a s e  w i l l  be f o r  a  p r i m a r y  te rm o f  10 

y e a r s  and f o r  as l o n g  t h e r e a f t e r  as t h e  development i s  p r o d u c t i v e  p r o v i d i n g  t h e  

c o n d i t i o n s  and terms have been f u l  l y  performed (Sec. 81 -2604) . The r o y a l  t i e s  

f o r  t h e  l e a s e  a r e  t o  be $1 per  ac re  and/or n o t  l e s s  than  10 p e r c e n t  o f  t h e  

market  v a l u e  o f  t h e  steam and n o t  more than  5 pe rcen t  o f  any by -p roduc t  d e r i v e d  



f r o m  p r o d u c t i o n  (Sec. 81 -2605). 

PUBLIC SERVICE COMMISSION (PSC) 
.. . 

Sources o f  a u t h o r i t y :  

Montana C o n s t i t u t i o n ,  A r t .  X I 1  I (General P r o v i s i o n s ) ,  Sec. 2  (Consumer 

Counsel ) : 

The l e g i s l a t u r e  s h a l l  p r o v i d e  f o r  an o f f i c e  o f  consumer 
counsel  which s h a l l  have t h e  d u t y  o f  r e p r e s e n t i n g  consumer 
i n t e r e s t s  i n  hear ings  b e f o r e  t h e  p u b l i c  s e r v i c e  commission 
o r  any o t h e r  successor  agency. The l e g i s l a t u r e  s h a l l  
p r o v i d e  f o r  t h e  f u n d i n g  o f  t h e  o f f i c e  o f  consumer counsel  
by a  s p e c i a l  t a x  on t h e  n e t  income o r  gross revenues o f  
r e g u l a t e d  companies. 

P u b l i c  S e r v i c e  Commission--Regulat ion o f  P u b l i c  U t i l i t i e s  (Sec. 

e t  seq., R.C.M., 1947):  T h i s  l e g i s l a t i o n  g i v e s  t h e  PSC t h e  a u t h o r i t y  t o  super-  - 

v i s e ,  r e g u l a t e ,  and c o n t r o l  a1 1  pub1 i c  u t i l i t i e s ,  i n c l u d i n g  m u n i c i p a l l y  owned 

u t i l i t i e s ,  f u r n i s h i n g  wa te r ,  e l e c t r i c i t y ,  gas, power, te lephone  o r  t e l e g r a p h  s e r v i c e .  

The Consumer Counsel A c t  (Sec. 70-701 e t  seq., R.C.M.,  1947):  The Cor~sumer 

Counsel Committee was c r e a t e d  by t h e  l e g i s l a t u r e  t o  comply w i t h  A r t .  X I I I ,  Sec. 

2  o f  t h e  Montana C o n s t i t u t i o n .  The commit tee c o n s i s t s  o f  two members o f  t h e  

s t a t e  senate and two members o f  t h e  house w i t h  one membership f rom each house of  

t h e  1  e g i  s l  a t u r e  a1 1  c t t e d  t o  each p a r t y  (Sec. 70-703). The Consumer Counsel 

Committee a p p o i n t s  a  counsel .  He i s  r e q u i r e d  t o  have a  b a c h e l o r ' s  degree and a 

ma jo r  o r  m inor  i n  a c c o u n t i n g  o r  a1 l i e d  f i e l d s .  He, a l s o  must be a d m i t t e d  t o  

p r a c t i c e  law i n  Flontana Cour ts  and t h e  U.S. D i s t r i c t  C o u r t  (Sec. 70-705).  The 

counsel may o b t a i n  a  s t a f f  t o  he1 p  w i t h  h i s  d u t i e s  and t o  f u l f i l l  t h e  purposes 

o f  t h e  a c t ;  t h e  s t a f f  w i l l  be funded a c c o r d i n g  t o  t h e  usual  a p p r o p r i a t i o n  p r o -  

cedures (Sec. 70-706). The a c t  a l l o w s  t h e  counsel t o  r e p r e s e n t  t h e  consuming 

p u b l i c  and g i v e s  t h e  counsel  t h e  r i g h t  and powers o f  any p a r t y  i n  i n t e r e s t .  

tie can i n s t i t u t e  proceedings b e f o r e  t h e  PSC a g a i n s t  r e g u l a t e d  companies and may 



examine under oa th  during any commission proceedings any of f icer ,  manager, 

or employee or any regulated company and may examine the i r  records. The act  

a1 so allows the counsel t o  participate in behalf of the consuming publ i c  in 

b o t h  the s t a t e  and  federal courts. The counsel i s  required t o  issue an annual 

report and  such other interim reports as he deems advisable (Sec. 70-707). 

The counsel i s  given the power t o  subpoena witnesses t o  appear before the PSC 

(Sec. 70-708). The PSC i s  required t o  serve notice of a l l  commission meetings 

t o  the counsel and i s  required also t o  advise the public of the ava i lab i l i ty  

of the consumer counsel in a l l  forms of public notices for  hearings before the 

PSC (Secs . 70-71 0-71 1 ) . 
Rail roads-Regul ation by Pub1 i c  Service Commission (Sec. 72-1 01.1 e t  seq., 

R . C . M . ,  1947): This act  s ta tes  the definit ions and  terms under which the ra i l  - 
roads in Montana are allowed t o  act .  This s ta tu te  allows the PSC t o  f i x  the 

ra tes ,  schedules and  c lassif icat ions of the rai l  roads (Sec. 72-1 16) .  The PSC 

has the power t o  compel railroad companies t o  provide adequate s.ccommodations 

and  service for  the publ i c  (Sec. 72-1 23). 

Motor Carriers-License and  Regulation by the Public Service Commission 

(Sec. 8-101 - e t  seq. ,  R . C . M . ,  1947) : The PSC has the duty, power, and  authority 

t o  supervise, regulate and f i x  the rates  of motor carr iers  (Secs. 8-103-104.1). 

All records of the motor carr iers  are open t o  the PSC and  a n  annual report i s  

required t o  be f i led  (Sec. 8-1 13) .  

Pipeline Carriers of Oil-Regulation (Sec. 8-201.1 - e t  seq., R.C.M., 1947): 

Common carr iers  (pi pel ines) of petroleum products are determined by th is  act  

t o  be a publ i c  in te res t  and are subject t o  s t a t e  regulation (Sec. 8-202). The 

PSC was given the power t o  establish and  enforce rates of charges and  regu- 

1 ation for  the gathering, transportation, 1 oading , and del ivering of petroleum 

products (Sec. 8-214). The PSC i s  given the power t o  regulate the construction 



o f  p i p e l i n e s  and a t  t h e  same t ime  t h e  u t i l i t y  i s  g i ven  t h e  r i g h t  o f  eminent 

domain (Sec. 8-203). 

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATIOIV 

Sources o f  a u t h o r i t y :  

Montana C o n s t i t u t i o n  , A r t .  I X  (Environment and Natu ra l  ~ e s o u r c e s )  , Sec . 1  

( P r o t e c t i o n  and Improvement) : 

(1 )  The s t a t e  and each person s h a l l  ma in ta i n  and improve a  
c lean  and h e a l t h f u l  environment i n  Montana f o r  present  and 
f u t u r e  genera t ions .  

( 2 )  The l e g i s l a t u r e  s h a l l  p rov ide  f o r  t h e  a d m i n i s t r a t i o n  and 
enforcement o f  t h i s  du ty .  

(3 )  The l e g i s l a t u r e  s h a l l  p rov ide  adequate remedies f o r  t h e  
p r o t e c t i o n  o f  t he  environmental  l i f e - s u p p o r t  system f rom degra- 
d a t i o n  and p rov ide  adequate remedies t o  p reven t  unreasonable 
d e p l e t i o n  and degrada t ion  o f  n a t u r a l  resources; 

and A r t .  I X  (Environment and Na tu ra l  Resources), Sec. 3  (Water R i g h t s ) :  

(1  ) A1 1  e x i s t i n g  r i g h t s  t o  t he  use o f  any waters  f o r  any use fu l  
o r  b e n e f i c i a l  purpose a r e  hereby recognized and conf i rmed.  

( 2 )  The u re  o f  a1 1  water t h a t  i s  nov; o r  may t -ereaf ter  be 
appropr ia ted  f o r  sa le ,  r e n t ,  d i s t r i b u t i o n ,  o r  o t h e r  b e n e f i c i a l  
use, t he  r i gh t -o f -way  over  t he  lands o f  o the rs  f o r  a l l  d i t ches ,  
d ra ins ,  f lumes, canals ,  and aqueducts n e c e s s a r i l y  used i n  con- 
n e c t i o n  t he rew i t h ,  and t h e  s i t e s  f o r  r e s e r v o i r s  necessary f o r  
c o l l e c t i n g  and s t o r i n g  water  s h a l l  be h e l d  t o  be a  p u b l i c  use. 

( 3 )  A1 1  sur face,  underground, f l o o d ,  and atmospheric waters 
w i t h i n  t he  boundaries o f  t h e  s t a t e  a r e  t he  p rope r t y  o f  t he  s t a t e  
f o r  t he  use o f  i t s  people and a r e  s u b j e c t  t o  a p p r o p r i a t i o n  f o r  
b e n e f i c i a l  uses as p rov ided  by law. 

( 4 )  The l e g i s l a t u r e  s h a l l  p rov ide  f o r  t he  a d m i n i s t r a t i o n ,  c o n t r o l ,  
and r e g u l a t i o n  o f  wa te r  r i g h t s  and s h a l l  e s t a b l i s h  a  system o f  
c e n t r a l i z e d  records,  -in a d d i t i o n  t o  t h e  p resen t  system o f  l o c a l  records .  

Conservat ion o f  O i l  and Gas (Sec. 60-124 - e t  seq., R.C.M. ,  1947): The 

Board o f  O i  1  and Gas Conservat ion (Sec. 82A-1508) i s  g iven  t he  power t o  inves-  

9 t i g a t e  and determine whether any waste e x i s t s  i n  t he  ope ra t i on  o f  o i l  o r  gas 

w e l l s .  The board i s  g i ven  broad power t o  i n v e s t i g a t e  and p reven t  t he  l o s s  o r  



p o l l  u t i c n  o f  hydrocarbons and p o l l u t i o n  o f  wa te r  by o i l  o r  s a l t  wa te r .  The 

board a l s o  has c o n t r o l  o v e r  r e c l a i m i n g  d i s t u r b e d  s u r f a c e  lands .  The preven- 

t i o n  o f  waste i s  one o f  t h e  b o a r d ' s  p r i m a r y  g o a l s .  One form o f  c o n s e r v a t i o n  

w r i t t e n  i n t o  t h e  l a w  i s  p o o l i n g  o r  u n i t  o p e r a t i o n  o f  o i l  and gas f i e l d s .  

The p roper  spac ing o f  p roduc ing  w e l l s  i s  r e q u i r e d  f o r  e f f i c i e n t  o p e r a t i o n  and 

g r e a t e r  o i  1  r e c o v e r y  (Secs . 60-1 29-1 31 .12 ) .  'The 1  aw a1 so r e q u i r e s  t h e  approva l  

o f  a  p l a n  t o  r e s t o r e  t h e  w e l l  s i t e  b e f o r e  any new d r i l l i n g  p e r m i t s  a r e  i s s u e d  

(Sec. 60-1 49) .  

Montana U t i l i t y  S i t i n g  Ac t  (Sec. 70-801 - e t  g., R.C.M., 1947):  T h i s  a c t  

s t a t e s  t h a t  no person s h a l l  b u i l d  a  u t i l i t y  f a c i l i t y  i n  t h e  s t a t e  un less  he 

has f i r s t  o b t a i n e d  a  c e r t i f i c a t e  o f  env i ronmenta l  compatabi l  i ty  and pub1 i c  

need f rom t h e  Department o f  N a t u r a l  Resources and Conserva t ion  (Sec . 70-804) . 
The a c t  r e q u i r e s  a  f i l i n g  f e e  f rom each a p p l i c a n t  accord ing  t o  t h e  s i z e  o f  t h e  

f a c i l i t y .  The f e e  i s  t o  cover  t h e  c o s t  o f  t h e  necessary s t u d i e s ,  i n v e s t i g a -  

t i o n s  and p u b l i c a t i o n s  and o t h e r  a s s o c i a t e d  c o s t s  o f  t h e  department i n  c a r r y i n g  

o u t  i t s  r e s p o n s i b i l i t i e s  under t h e  a c t  (Sec. 70-806). The department has 600 

days f o l l o w i n g  t h e  r e c e i p t  o f  an a p p l i c a t i o n  t o  make a  r e p o r t  t o  t h e  Board o f  

N a t u r a l  Resources and Conservat ion.  It has t h e  a u t h o r i t y  t o  g r a n t  o r  deny t h e  

a p p l i c a t i o n .  Annual long-range p l a n s  f rom each u t i l i t y  a r e  t o  be f u r n i s h e d  t o  

t h e  department; t h e  a c t  s p e c i f i e s  t h e  i n f o r m a t i o n  t o  be i n c l u d e d  i n  t h e  p lan .  

The a c t  a l s o  r e q u i r e s  t h a t  a l l  e l e c t r i c  t r a n s m i s s i o n  l i n e s  c a r r y i n g  34.5 k i l o -  

v o l  t s  ( k v )  o r  more (except  69 kv 1  i n e s  o r  1  ess above groznd l ess than  10 m i l  es, 

o r  161 kv 1  i n e s  o r  l e s s  underground l e s s  than 5 m i l e s  i n  l e n g t h  o r  161 kv l i n e s  

o r  l e s s ,  30 m i l e s  i n  l e n g t h  o r  l e s s )  s h a l l  be covered by t h e  a c t  and w i l l  

r e q u i r e  a  p e r m i t .  L ines  wh ich  c a r r y  gas o r  l i q u i d  hydrocarbons from gas - 
i f i c a t i o n  o r  1  i q u e f a c t i o n  p l a n t s  a l s o  a r e  covered under t h e  a c t  (Sec. 70-802). 

Montana Water Resources Ac t  ( ~ e c .  89-101 .I, - e t  seq., R.C.M. ,  1947):  T h i s  



a c t  makes a  s ta tement  o f  n e c e s s i t y  and p o l i c y  r e l a t i n g  t o  water  resources.  
, . 

The general  w e l f a r e  r e q u i r e s  t h a t  wa te r  resources o f  t he  s t a t e  be p u t  t o  

optimum b e n e f i c i a l  use and n o t  wasted. The p u b l i c  p o l i c y  i s  t o  promote 

conserva t ion ,  development and b e n e f i c i a l  use o f  t h e  s t a t e ' s  wa te r  resources 

t o  secure maximum economic and s o c i a l  p r o s p e r i t y  f o r  i t s  c i t i z e n s .  The s t a t e ,  

th rough  t h e  Department o f  Na tu ra l  Resources and Conservat ion,  w i l l  c oo rd i na te  

t h a t  development and use t o  e f f e c t  f u l l  u t i l i z a t i o n ,  conserva t ion ,  and p ro -  

t e c t i o n  o f  i t s  wa te r  resources.  The s e c t i o n  l i s t s  domest ic,  i n d u s t r i a l ,  

a g r i c u l  t u r a l  , and o t h e r  b e n e f i c i a l  uses p l  us pub1 i c  r e c r e a t i o n a l  purposes and 

conse rva t i on  o f  w i l d l i f e  and aqua t i c  l i f e .  The a c t  a l s o  s t a t e s  t h a t  p u b l i c  

i n t e r e s t  r e q u i r e s  t h e  c o n s t r u c t i o n ,  o p e r a t i o n  and maintenance o f  water  works 

systems. To ach ieve i t s  o b j e c t i v e s  and p r o t e c t  t h e  waters  o f  Montana f rom 

d i v e r s i o n  t o  o t h e r  areas of  t h e  n a t i o n ,  t h e  a c t  p rov ides  f o r  a  coord ina ted  

mu1 t i  p l  e  use water  resource  p l an  (Sec. 89-1 01 . 2 ) .  The a c t  r e q u i r e s  t h e  depa r t -  

ment: t o  prepare a  c o n t i n u i n g  comprehensive i n v e n t o r y  o f  water  resources;  t o  

formulate  t h e  m u l t i p l e  use p l an ;  t o  submi t  p o r t i o n s  o f  t h e  p lan  t o  each genera l  

sess ion of  t h e  l e g i s l a t u r e ;  t o  prepare a  ground wate r  i n v e n t o r y  as a  separate  

component o f  t h e  comprehensive i n v e n t o r y  and t o  p u b l i s h  t he  i n v e n t o r i e s  and water  

p lans (Sec. 89-132.1 ) .  The chap te r  p rov ides  t h e  Board and Department o f  I ' latural  

Resources and Conservat ion w i t h  t h e  necessary a u t h o r i t y  t o  coo rd i na te  and 

develop t h e  s t a t e ' s  wa te r  resources accord ing  t o  t h e  p lan .  

Montana Water Use Ac t  (Sec. 89-865 e t  seq., R.C.M., 1947):  Th i s  a c t  p rov ides  

a  system f o r  t h e  a p p r o p r i a t i o n  and use o f  su r f ace  and groundwater. It a l s o  

p rov i des  a  procedure f o r  t h e  de te rm ina t i on  and c o n f i r m a t i o n  o f  e x i s t i n g  wa te r  

r i g h t s .  The a c t  s p e c i f i c a l l y  s t a t e s  t h a t  t h e  use o f  water  f o r  s l u r r y  t o  expo r t  

coa l  f rom Montana i s  n o t  a  b e n e f i c i a l  use (Sec. 89-867). 



Morator ium on Ye1 lowstone R i v e r  Bas in  A p p r o p r i a t i o n s  (Sec. 89-8-103 - e t  seq., 

R.C.M.,  1947):  T h i s  a c t  suspends f o r  a  p e r i o d  o f  t h r e e  y e a r s  any a c t i o n  on 

a p p l i c a t i o n s  f o r  pe rmi ts  t o  a p p r o p r i a t e  sur face w a t e r  f o r  e i t h e r  o r  b o t h  of t h e  

f o l l o w i n g  uses: 

( a )  a  r e s e r v o i r  w i t h  a  t o t a l  p lanned c a p a c i t y  o f  f o u r t e e n  thousand 
(14,000) a c r e  f e e t  o r  more, o r  

( b )  f o r  a  f l o w  r a t e  g r e a t e r  t h a n  twen ty  (20 )  c u b i c  f e e t  o f  w a t e r  
p e r  second (89-8-1 04) .  

A c t i o n s  a1 so may be suspended when, c o n s i s t e n t  w i t h  t h e  Montana A d m i n i s t r a t i v e  

Procedures Act ,  t h e  department determines t h e  c u m u l a t i v e  impac t  o f  those  

a p p l i c a t i o n s ,  i f  granted,  would be c o n t r a r y  t o  t h e  po l  i c i e s  and purposes o f  t h e  

a c t  (Sec. 89-8-106). The t e r m  " a p p l i c a t i o n "  a l s o  i n c l u d e s  an a p p l i c a t i o n  f o r  

approva l  t o  change t h e  purpose (e.g.  , a g r i c u l t u r a l  t o  i n d u s t r i a l  ) o f  a  w a t e r  use. 

Ye1 1  owstone R i v e r  Compact (Sec. 89-906 e t  seq. , R.C.M. , 1947) : The Ye1 low-  

s t o n $  R i v e r  Compact was des igned t o  d e f i n e  t h e  w a t e r  r i g h t s  o f  each s t a t e  i n  t h e  

compact: Montana, Nor th  Dakota and Wyoming. It gave each s t a t e  t h e  w a t e r  r i g h t s  

t o  those  a p p r o p r i a t i o n s  made before  January  1, 1950. Remaining w a t e r  was ap- 

p r o p r i a t e d  by each s t a t e  a c c o r d i n g  t o  a  formula o f  percentages f o r  each d ra inage  

i n  t h e  b a s i n .  

Sources o f  A u t h o r i t y :  

C o n t r o l  o f  I o n i z i n g  R a d i a t i o n  (Sec. 69-5804 - e t  -., R.C.M., 1947) : The 

purpose o f  t h i s  a c t  i s  t o  e s t a b l i s h  and m a i n t a i n  f o r  t h e  s t a t e  o f  Montana a  s i n g l e ,  

e f f e c t i v e  system o f  r e g u l a t i n g  sources o f  i o n i z i n g  r a d i a t i o n .  T h i s  a c t  was 

des igned t o  be compat ib le  w i t h  e x i s t i n g  f e d e r a l  programs, and as much as p o s s i b l e ,  

c o n s i s t e n t  w i t h  s i m i l a r  programs o f  o t h e r  s t a t e s .  Secondly, t h e  a c t  was designed 

t o  a l l o w  t h e  development and subsequent u t i l i z a t i o n  o f  sources o f  i o n i z i n g  r a d i a t i o n  



f o r  peace fu l  purposes. The Board o f  Hea l t h  was des ignated as t h e  s t a t e  r a d i a t i o n  

i 
c o n t r o l  agency, and was empowered t o  t ake  such measures as i t  deemed necessary t o  

c a r r y  o u t  t h e  p r o v i s i o n s  o f  t h i s  a c t .  

T h i s  a c t  spec i  f i c a l  1y r e q u i r e s  t h a t  t h e  Department o f  H e a l t h  and Environmental  

Sciences p rov i de  f o r  t h e  l i c e n s i n g  o f  "persons t o  r ece i ve ,  possess, o r  t r a n s f e r  

r a d i o a c t i v e  m a t e r i a l s  and dev ices  o r  equipment u t i l  i z i o g  such ma te r i a l s ' '  (Sec. 

69-5806). C e r t a i n  exemptions a r e  p rov i ded  by s t a t u t e ,  b u t  beyond t hose  i t  i s  

un lawfu l  f o r  any person t o :  "use, manufacture,  produce, o r  knowing ly  t r a n s p o r t ,  

t r a n s f e r ,  r ece i ve ,  acqu i re ,  own o r  possess any source o f  i o n i z i n g  r a d i a t i o n  un less  

such person, i s  l i c e n s e d  by  o r  r e g i s t e r e d  w i t h  t h e  department" (Sec. 69-5813). 

V i o l a t i o n s o f  t h i s  sec t i on  a r e  misdemeanors and punishable  by a  f i n e  r ang ing  between 

$100 and $1,00!l, o r  by imprisonment between 30 and 90 days, o r  bo th .  The department 

was g iven,  w i t h i n  i t s  j u r i s d i c t i o n ,  t h e  power o f  i n spec t i on .  Records o f  a l l  

r e l e v a n t  i n f o r m a t i o n  r e l a t i n g  t o  t h e  use o f  possession o f  i o n i z i n g  r a d i a t i o n ,  a r e  

r e q u i r e d  by t h e  Department o f  Heal th .  

The governor,  on b e h a l f  o f  t h e  s t a t e ,  may e n t e r  i n t o  agreements w i t h  t h e  

f e d e r a l  qovernment concern ing  s t a t e  assumption o f  f ede ra l  r e s p o n s i b i l i t i e s  w i t h  

r espec t  t o  sources o f  i o n i z i n g  r a d i a t i o n .  S i m i l a r l y ,  t h e  Board o f  Hea l t h  may 

e n t e r  i n t o  agreements w i t h  t h e  f e d e r a l  government, o t h e r  s t a t e s  o r  i n t e r s t a t e  

agencies concern ing  coope ra t i ve  i n s p e c t i o n s  o r  o t h e r  a c t i o n s  t o  c o n t r o l  sources 

of i o n i z i n g  r a d i a t i o n .  Through t h i s  process t h e  department can assume many o f  

t h e  r e g u l a t o r y  a c t i v i t i e s  p r e s e n t l y  h e l d  by t h e  Atomic Energy Commission. 

Water Pol l u t i o n  (Sec. 69-4801 , e t  seq. , R.C.M., 1947) : The wate r  po l  l u t i o n  

p o l i c y  o f  t h e  s t a t e  i s  t o  conserve water  by p r o t e c t i n g ,  m a i n t a i n i n g  and improv ing  

t h e  q u a l i t y  and p o t a b i l i t y  o f  water  f o r  b e n e f i c i a l  uses i n c l u d i u g  p u b l i c  water  

supp l i es ,  w i l d 1  i f e ,  f i s h  and aqua t i c  1  i f e ,  a g r i c u l t u r e ,  i n d u s t r y  and r e c r e a t i o n .  

The a c t  p rov i des  f o r  a  comprehensive program f o r  t he  p reven t ion ,  abatement, and 

c o n t r o l  o f  water  p o l  1  u t i o n .  
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P o l l u t i o n  i s  de f i ned  as: 

contaminat ion,  o r  o t h e r  a1 t e r a t i o n  o f  t h e  phys i ca l  , chemical  , 
o r  b i o l o g i c a l  p r o p e r t i e s  o f  any s t a t e  waters ,  which exceeds t h a t  
p e r m i t t e d  by Montana wate r  qua1 i t y  standards,  i n c l u d i n g ,  b u t  n o t  
l i m i t e d  t o ,  standards r e l a t i n g  t o  change i n  temperature,  t a s t e ,  
c o l o r ,  t u r b i d i t y ,  o r  odor,  o r  d i scharge  o f  any l i q u i d ,  gaseous, 
s o l i d ,  r a d i o a c t i v e ,  o r  o t h e r  substance i n t o  any s t a t e  wa te r  which 
w i l l  o r  i s  l i k e l y  t o  c r e a t e  a  nu isance o r  r ende r  t h e  wa te rs  
harmfu l ,  de t r imen ta l  o r  i n j u r i o u s  t o  pub1 i c  heal  t h y  r e c r e a t i o n ,  
safe ty ,  we l f a re ,  l i v e s t o c k ,  w i l d  an imals ,  b i r d s ,  f i s h ,  o r  o t h e r  
w i  l d l  i f e  (Sec. 69-4802). 

The Department o f  Hea l t h  and Environmental  Sciences i s  r e s p o n s i b l e  f o r  t h e  . 

a d m i n i s t r a t i o n  o f  t h e  a c t  and may use i t s  personnel  and those  o f  l o c a l  departments 

as necessary. The a c t  makes p o l l u t i o n  un lawfu l  and r e q u i r e s  c u r r e n t  pe rm i t s  t o  

be ob ta ined  b e f o r e  d i scha rg i ng  any wastes (Sec. 69-4806). 

The a c t  d i r e c t s  t h e  Board o f  Hea l t h  and Environmental  Sciences t o  c l a s s i f y  

a l l  waters  i n  accordance w i t h  t h e i r  p resen t  and f u t u r e  most b e n e f i c i a l  uses and 

t o  f o rmu la te  standards o f  wa te r  p u r i t y  g i v i n g  c o n s i d e r a t i o n  t o  t h e  economics o f  

waste t r ea tmen t  and p reven t i on  and t o  r ev i ew  these c l a s s i f i c a t i o n s  and s tandards 

f rom t i m e  t o  t ime.  The board a l s o  i s  r e q u i r e d  t o  m a i n t a i n  t he  h i g h  q u a l i t y  o f  

s t a t e  waters  where i t  e x i s t s  un less  i t  has been a f f i r m a t i v e l y  demonstrated t o  t h e  

board t h a t  a  change i s  j u s t i f i a b l e  as a  r e s u l t  o f  necessary economic o r  s o c i a l  

development and w i l l  n o t  p rec lude  p resen t  and a n t i c i p a t e d  use o f  these  waters .  

New p r o j e c t s  o r  developments a r e  r e q u i r e d  t o  p rov i de  t h e  degree o f  waste wa te r  

t r ea tmen t  necessary t o  m a i n t a i n  e x i s t i n g  wa te r  q u a l i t y .  The board i s  t o  determine 

t h e  r u l e s  and procedures o f  t h e  depar tment 's  a d m i n i s t r a t i o n .  The department must 

i ssue ,  suspend, revoke, modify, o r  deny pe rm i t s  t o  d ischarge  wastes i n t o  s t a t e  

waters,  c o n s i s t e n t  w i t h  r u l e s  made by  t h e  board. The department a l s o  i s  g iven  

a u t h o r i t y  t o  examine and approve o r  d isapprove  p lans  f o r  permi ts ,  t o  c o l l e c t  and 

f u r n i s h  i n f o r m a t i o n  and conduct  research  r e l a t i n g  f o r  t h e  p reven t i on  and c o n t r o l  

o f  wa te r  p o l l u t i o n .  The department may i s sue  o rde rs  r e q u i r i n g  a  p o l l u t e r  t o  c l ean  

up any m a t e r i a l  he may have a c c i d e n t a l l y  o r  p u r p o s e f u l l y  depos i ted  i n  o r  near  s t a t e  

waters.  
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Clean A i r  Ac t  o f  Montana (Sec. 69-3904, - e t  seq. , R.C.M., 1947) : This  a c t  

makes i t  t h e  po l  i c y  o f  t h e  s t a t e  t o  ach ieve and ma in ta i n  1 eve ls  o f  a i r  qua1 i t y  t h a t  ( 

w i l l  p r o t e c t  human h e a l t h  and s a f e t y  and t o  t h e  g r e a t e s t  degree p rac t i cab le ,  prevent  

i n j u r y  t o  p l a n t a n d  animal l i f e ,  and p roper ty ,  f o s t e r  t he  convenience and comfort  

o f  t h e  people,  promote t h e  economic and s o c i a l  development o f  t h i s  s t a t e  and 

f a c i l i t a t e  t h e  enjoyment o f  t h e  n a t u r a l  a t t r a c t i o n s  o f  t h i s  s t a t e .  The a c t  

encourages t h e  suppor t  o f  l o c a l  and r e g i o n a l  a i r  p o l l u t i o n  c o n t r o l  programs and 

prov ides a coord ina ted  s ta tew ide  program o f  a i r  p o l l u t i o n  p reven t ion ,  abatement, 

and c o n t r o l .  

The a c t  de f i nes  a i r  contaminants as "dust ,  fumes, m i s t ,  smoke, o r  o t h e r  

p a r t i c u l a t e  mat te r ,  vapor, gas, odorous substances, o r  any combinat ion t h e r e o f . "  

A i r  p o l l u t i o n  means " t h e  presence i n  t h e  outdoor  atmosphere o f  one o r  more a i r  

contaminants i n  a q u a n t i t y  and f o r  a d u r a t i o n  which i s  o r  tends t o  be i n j u r i o u s  

t o  human h e a l t h  o r  we l fa re ,  animal o r  p l a n t  l i f e ,  o r  p rope r t y ,  o r  would unreasonably 

i n t e r f e r e  w i t h  t h e  enjoyment o f  l i f e ,  p roper ty ,  o r  t h e  conduct o f  business" 

(Set. 69-3906) . 
The Board o f  Hea l t h  has t h e  power t o  adopt, amend, and repea l  r u l  es imple- 

ment ing and c o n s i s t e n t  w i t h  t h e  ac t ,  ho ld  hear ings,  i s sue  o rders  necessary t o  

e f f e c t  t h e  purposes o f  t h e  ac t ,  r e q u i r e  access t o  emissions records,  and e s t a b l i s h  

ambient a i r  q u a l i t y  standards f o r  t h e  s t a t e  (Sec. 69-3909). 

Among o t h e r  t h i n g s  t h e  Department o f  Hea l t h  and Envi ron~nenta l  Sciences 

must en fo rce  t h e  o rders  o f  t he  board, and prepare and develop a comprehensive p l an  

f o r  t h e  p reven t ion ,  abatement, and c o n t r o l  o f  a i r  p o l l u t i o n  i n  t h e  s t a t e .  The 

department a l s o  must encourage l o c a l  government u n i t s  t o  hand1 e a i r  po l  1 u t i o n  

problems and can pay up t o  30 percen t  o f  t h e  t o t a l  c o s t  o f  l o c a l  programs (Sec. 

69-3909.1 ) . 
The department may e n t e r  and i nspec t  a t  any reasonable t ime  t h e  p r o p e r t y  

and premises where an a i r  contaminant source i s  l o c a t e d  t o  a s c e r t a i n  t h e  s t a t e  o f  



compl iance w i t h  t h e  Clean A i r  Act .  A t  h i s  reques t ,  t h e  owner, o r  ope ra to r  o f  

t h e  premises must r e c e i v e  a  r e p o r t  s e t t i n g  f o r t h  a l l  t h e  f a c t s  found which r e l a t e  

t o  h i s  compl iance s ta tus .  

The enforcement p r o v i s i o n s  o f  t h e  a c t  p rov i de  f o r  n o t i c e  t o  v i o l a t o r s  and 

t h e  a b i l i t y  t o  o r d e r  c o r r e c t i v e  s teps .  Hear ings a r e  t o  be he ld .  I ns tead  o f  t h i s  

f i r s t  p r o v i s i o n  t h e  department may r e q u i r e  a l l e g e d  v i o l a t o r s  t o  appear b e f o r e  t h e  

board f o r  a  hea r i ng  t o  answer charges o r  t h e  department may p r e s c r i b e  t h e  p e n a l t i e s  

as o u t l i n e d  i n  Sec. 69-3921 (Sec. 69-3914). The a c t  a l s o  g i ves  t h e  department 

a u t h o r i t y  t o  hand1 e  emergency s i t u a t i o n s  . 





APPENDIX F  

PROJECT INDEPENDENCE EXECUTIVE SUMMARY* 
' ,  

I n t r o d u c t i o n  

-- 'The r e p o r t  i s  an e v a l u a t i o n  o f  t h e  N a t i o n ' s  energy problem. 

O It assesses t h e  "base case" s i t u a t i o n  through 1985, i f  c u r r e n t  p o l i c i e s  
preva i 1. 

O It evaluates t h e  impacts and i m p l i c a t i o n s  o f  a  wide range of major  energy 
p o l i c y  a l t e r n a t i v e s .  

-- The FEA study i s  n o t  a  " b l u e p r i n t "  f o r  reach ing  zero impor ts  by 1980, n o r  does 
i t  make s p e c i f i c  p o l i c y  recommendations. 

-- Rather than eva lua te  hundreds o f  a l t e r n a t i v e  ac t i ons ,  t h e  s tudy  c o n t r a s t s  
t h e  broad s t r a t e g i c  op t i ons  a v a i l a b l e  t o  t h e  U.S. 

" I nc reas ing  domestic supply  
" Conserving and managing energy demand 
" Estab l  i s h i  ng standby emergency programs 

-- The s t r a t e g i e s  a r e  evaluated i n  terms o f  t h e i r  impact on: 

" Development o f  a1 t e r n a t i v e  energy sources 
" V u l n e r a b i l i t y  t o  impo r t  d i s r u p t i o n s  
" Economic growth, i n f l a t i o n  and unemployment 

Environmental e f f e c t s .  
" Regional and s o c i a l  impacts 

-- The s t r a t e g i e s  a r e  o n l y  i l l u s t r a t i v e ,  and i n  r e a l i t y ,  a n a t i o n a l  energy 
p o l i c y  w i l l  probably  c o n t a i n  elements f rom each. 

-- The s tudy p rov ides  t h e  a n a l y t i c a l  and f a c t u a l  bas i s  f o r  focus ing  debate on 
t h e  d i f f i c u l t  cho ices and t r a d e o f f s ,  and s e l e c t i n g  a  n a t i o n a l  energy p o l i c y .  

-- Domestic energy demand has been growing a t  4 -5  percent  per  year .  

-- The U.S. was s e l f - s u f f i c i e n t  i n  energy through about 1950, b u t  our  s i t u a t i o n  
has d e t e r i o r a t e d  r a p i d l y  s i nce  then.  

" Coal p roduc t ion  i s  s t i l l  a t  1940 l e v e l s  
" Crude o i l  p roduc t ion  has been dec l  i n i n g  s i nce  1970 
" Natu ra l  gas consumption has been exceeding new d i s c o v e r i e s  s i nce  1968 

-- Our dependence on f o r e i g n  o i l  has grown t o  35 percent  o f  domestic pet ro leum 
consumption i n  1973 (see F igure  1  ) .  

-- The wo r l d  o i l  market i s  dominated by severa l  M idd le  East coun t r i es .  

" They have 60 percen t  o f  w o r l d  reserves ( s e e  F igu re  2 )  
" 'They product  70 percen t  o f  wo r l d  o i l  expor ts  (see F igu re  3) 

, 1 

*Appendix F  r e p r i n t s  i n  f u l l  t h e  P r o j e c t  Independence Execu t i ve  Sumnary found i n  
t h e  Federal Energy A d m i n i s t r a t i o n  ' s  P r o j e c t  Independence Report  (Washington, D .C 
November, 1974), pp. 1-1 5. 
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-- The 1973 embargo demonstrated our  domest ic v u l n e r a b i l i t y  t o  insecure  impor ts .  

O The embargo a f f e c t e d  14 percent  of U.S. pet ro leum consumptiorr. 
O I t s  economic impact was a  $10-20 b i l l i o n  d rop  i n  GNP 
O 500,000 a d d i t i o n a l  people were unemployed a t  i t s  peak. 

World O i l  Assessment 

-- The wo r l d  o i l  p r i c e  w i l l  l a r g e l y  determine U.S. energy p r i c e s  and, i n  t u r n ,  
a f f e c t  bo th  Un i t ed  S ta tes  supp ly  p o s s i b i l i t i e s  and r a t e  o f  energy growth.  

-- World o i l  p r i c e s  a r e  h i g h l y  u n c e r t a i n  and c o u l d  d e c l i n e  t o  about $7 per  
b a r r e l  (FOB U.S. ) and migh t  f a 1  1  somewhat lower .  

World supply/demand can be brought  i n t o  balance a t  $7, b u t  would 
r e q u i r e  s i g n i f i c a n t  OPEC p roduc t i on  cutbacks f rom t h e  expected doub l i ng  
o f  t h e i r  c a p a c i t y  by 1985. 
OPEC has a l r eady  c u t  back p roduc t i on  10 percen t  i n  f o u r  months t o  
e l i m i n a t e  t h e  es t imated  2-3 m i l l i o n  b a r r e l  pe r  day (MMBD) wo r l d  su rp lus .  



-- Major  OPEC cutbacks would be r e q u i r e d  t o  sus ta i n  $11 wor ld  o i l  p r i ces .  
i 

" I n  t h e  sho r t  term, p r i c e s  can be supported by moderate p r o d u c t i ~ n  cutbacks. 
" Much of t h e  expected inc rease  over 1973 OPEC produc t ion  l e v e l s  must be 

foregone by 1985 t o  suppor t  $11 p r i c e s .  
" Decis ions by major  o i l  expo r te r s  w i l l  be more p o l i c i c a l  than economic 

because g r e a t e r  revenues a r e  n o t  needed by t h e  key s u p p l i e r s  t o  suppor t  
t h e i r  economic growth. 

-- Fore ign sources o f  o i l  have a s i g n i f i c a n t  p r o b a b i l i t y  o f  be ing insecure  i n  
t h e  1974-1985 t ime frame. 

-- The r e s o l u t i o n  o f  p ress ing  i n t e r n a t i o n a l  f i n a n c i a l ,  e c ~ n o m i c  and p o l i t i c a l  
p rob l  ems w i l l  u l  t i m a t e l y  determine wo r l d  o i  1  p r i c e s  and s e c u r i t y  of supply .  

" The s tudy c o n t r a s t s  d i f f e rences  i n  t he  Un i t ed  S t a t e s '  s i t u a t i o n  based sn 
a $7 and on an $11 wor ld  o i l  p r i c e .  

" The s tudy a l s o  es t imates  p o t e n t i a l  l e v e l s  o f  wor ld  o i l  d i s r u p t i o n s  and 
t h e i r  impact on t he  U.S. 

DOMESTIC ENERGY THROUGH 1985: THE BASE CASE 

-- I f  major  p o l i c y  i n i t i a t i v e s  a re  n o t  implemented, t h e  U.S. energy p i c t u r e  w i l l  
be s u b s t a n t i a l l y  d i f f e r e n t  f rom pre-1974 t rends ,  and i s  descr ibed  b e l ~ w ,  

Energy Demand 

-- A t  $11 wor ld  o i l  p r i c e s ,  domestic energy demand w i l l  grow a t  s u b s t a n t i a l l y  
lower  r a t e s  than i t  has i n  t h e  past .  

" To ta l  demand w i l l  grow a t  a  r a t e  o f  2.7 percent  per  year  between 1972 and 
1985, compared t o  4-5 percen t  d u r i n g  1960-1970, 

" 1985 demand w i l l  be about 103 q u a d r i l l i o n  B t u ' s  (quads) as con t ras ted  
w i t h  most o t h e r  f o recas t s  i n  t h e  115-125 quads range, 

" E l e c t r i c  demand w i l l  a l s o  be below i t s  r e c e n t  h igh  g r ~ w t h  r a t e s ,  
" Petroleum demand wi 11 be about cons tan t  between 1974 and 1977 and o n l y  

grow a t  about 1-2 percen t  per  year  t h e r e a f t e r .  

- -  A t  $7 p r i ces ,  t o t a l  energy demand w i l l  grow a t  3.2 percent  through 1985, and 
petroleum consumption w i l l  be about 5  m i l l  i o n  b a r r e l s  per  day (MMBD) h ighe r  
than a t  $11 l e v e l s  by 1985. 

Energy Supply 

-- Petroleum produc t ion  i s  seve re l y  cons t ra ined  i n  t h e  s h o r t  r un  and g r e a t l y  
a f f e c t e d  by wor ld  o i l  p r i c e s  i n  t he  l ong  r u n  (F igu re  4) .  

" Between 1974 and 1977, t h e r e  i s  l i t t l e  t h a t  can p reven t  domestic p ro -  
duc t i on  from d e c l i n i n g  o r  a t  bes t  remain ina cons tan t .  

" By 1985, a t  $7 wo r l d  o i l  p r i ces ,  p roduc t ion  w i l l  r i s e  t o  8.9 MMBD f rom 
f rom the  c u r r e n t  8.6 MMBD. "Lower 48" p roduc t ion  w i l l  d e c l i n e  from 
8.2 MMBD t o  4.2 MMBD, b u t  i s  o f f s e t  by Alaskan and Outer Con t i nen ta l  
She1 f (OCS) product  i o n .  



" If oil prices remain at $11, production could reach 12.8 million barrels 
per day by 1985. This further increase comes mainly from the use of more 
expensive secondary and tertiary recovery in the lower 48 States. 

Flyure 4 
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-- Coal production will increase significantly, but is limited by lack of markets. 
" By 1985, coal use will be between 1.0 and 1.1 bill ion tons per year 
depending on world oil prices. " Production could be expanded greatly by 1985, but lower electric growth, 
increasing nuclear capacity and environmental restrictions 1 imit this 
increase. 

-- Potential increases in natural gas production are limited, but continued reg- 
ulation could result in significant declines. 

" Continued regulation at today's price will reduce production to 15.2 TCF 
by 1985, or 38 percent below the deregulated case. 

" With dere ulation of gas, production will rise from 22.4 trillion cubic 
feet (TCF! in 1972 to 24.6 TCF by 1985. Alaska production will be 1.6 
TCF of this total. 

--  Nuclear power is expected to grow from 4.5 percent to 30 percent of total 



e l e c t r l c  power g e n e r a t i o n .  

" T h i s  f o r e c a s t  i s  l o w e r  t h a n  many o t h e r s  due t o  c o n t i n u e d  schedule  d e f e r -  ! 

ments, c o n s t r u c t i o n  d e l a y s  and o p e r a t i n g  problems. 

-- S y n t h e t i c  f u e l s  w i l l  n o t  p l a y  a  m a j o r  r o l e  between now and 1985. 

" A t  $7 t h e y  a r e  m a r g i n a l l y  economic. 
" A t  $11 t h e y  a r e  economic, b u t  g i v e n  f i r s t  commercial o p e r a t i o n  i n  t h e  

l a t e  19701s,  t h e i r  c o n t r i b u t i o n  by  1985 i s  s m a l l .  
" Research and development (R&D) on these  t e c h n o l o g i e s  i s  i m p o r t a n t  i f  t h e y  

a r e  t o  r e p l a c e  a  growing l i q u i d  and gaseous f u e l s  gap which may deve lop  
a f t e r  1985. 

-- Sha le  o i l  c o u l d  r e a c h  250,000 BID b y  1985 a t  $11 p r i c e s ,  b u t  would be l o w e r  
i f  e x p e c t a t i o n s  f o r  $7 p r i c e s  p r e v a i l .  

-- Geothermal, s o l a r  and o t h e r  advanced t e c h n o l o g i e s  a r e  l a r g e  p o t e n t i a l  sources,  
b u t  w i l l  n o t  c o n t r i b u t e  t o  o u r  energy requ i rements  u n t i l  a f t e r  1985. 

" R&D i s  needed so t h a t  t h e s e  i m p o r t a n t  sources,  wh ich can have l e s s  
env i ronmenta l  impact  t h a n  c u r r e n t  sources and a r e  renewable (do n o t  
dep l  e t e  e x i s t i n g  r e s e r v e s ) ,  can be u s e f u l  beyond 1985. 

C o n s t r a i n t s  and B a r r i e r s  

-- Even a c h i e v i n g  t h e  Base Case w i l l  r e q u i r e  a c t i o n s  t o  a l l e v i a t e  p o t e n t i a l l y  
s e r i o u s  b a r r i e r s .  

" Rather  than  s t i m u l a t i n g  c o a l  use, c u r r e n t  Clean A i r  A c t  requ i rements  
c o u l d ,  b y  mid-1975, p r e c l u d e  225 m i l l i o n  t o n s  o f  c o a l  now used i n  u t i l i t i e s .  

" The f i n a n c i a l  s i t u a t i o n  o f  t h e  e l e c t r i c  u t i l i t y  i n d u s t r y  i s  p a r t i c u l a r l y  
c r i t i c a l ,  and inadequa te  r a t e s  o f  r e t u r n  w i l l  n o t  o n l y  reduce  t h e i r  
i n t e r n a l  funds,  b u t  hamper t h e i r  a b i l i t y  t o  a t t r a c t  d e b t  o r  e q u i t y  f i n a n c i n g .  

" C u r r e n t  manpower, equipment, and m a t e r i a l s  shor tages a r e  1  i k e l y  t o  p e r s i s t  
i n  t h e  s h o r t - t e r m  and i n h i b i t  p r o d u c t i o n  inc reases .  

" Cont inued problems w i t h  g rowth  i n  t h e  n u c l e a r  i n d u s t r y  a r e  p o s s i b l e ,  u n l e s s  
r e l i a b i l i t y  problems, f u t u r e  shor tages  o f  enr ichment  c a p a c i t y ,  and t h e  
waste d i s p o s a l  prob lem a r e  r e s o l v e d .  

O i l  I m p o r t s  and Domestic Vul  n e r a b i l  i ty  

-- O i l  i m p o r t s  w i l l  remain l e v e l  o r  r i s e  i n  t h e  n e x t  few years ,  no m a t t e r  what 
l o n g - t e r m  a c t i o n s  we t a k e .  

-- Our domest ic  v u l n e r a b i l i t y  t o  f u t u r e  d i s r u p t i o n s  i s  dependent on w o r l d  o i l  
p r i c e s .  

" A t  97 o i l  and no new domest ic  p o l  i c y  a c t i o n s ,  i m p o r t s  w i l l  r e a c h  12.3 MMBD 
i n  1985, of  wh ich  6.2 MMBD a r e  s u s c e p t i b l e  t o  d i s r u p t i o n .  A  one y e a r  
embargo c o u l d  c o s t  t h e  economy $205 b i l l  i o n .  

" A t  $11, i m p o r t s  w i l l  d e c l i n e  t o  3.3 MMBD by 1985, and o n l y  1.2 MMBD 



a r e  suscep t i b l e  t o  d i s r u p t i o n ,  a t  a  c o s t  o f  $40 b i l l i o n  f o r  a  one year  
embargo. 

Economic and Environmental Assessment 

-- Higher energy p r i c e s  a r e  1  i k e l y  i n  any event,  b u t  $1 1  wor ld  o i l  w i l l  magni fy  
these p r i c e  t r ends  and have severa l  major  e f f e c t s .  

" $11 o i l  p r i ces ,  as opposed t o  $7, w i l l  reduce U.S.  economic growth f rom 
3.7 percent  t o  3.2 percent .  

" D o l l a r  ou t f l ows  f o r  petroleum impor ts  w i l l  be h igher  i n  t h e  near term 
f o r  $11 than f o r  $7, b u t  by 1980 t h e  s i t u a t i o n  w i l l  be reversed. 

" A t  $11 o i l  p r i ces ,  l a r g e  r e g i o n a l  p r i c e  d i s p a r i t i e s  e x i s t  w i t h  eas te rn  
o i l -dependent  r eg ions  a t  t h e  h i g h  end o f  t h e  spectrum. 

" A t  $7 p r i ces ,  these d i s p a r i t i e s  narrow and t h e  no r theas t  i s  no l onge r  
t h e  h i ghes t  c o s t  reg ion .  

" Because energy cos t s  as a  percentage o f  t o t a l  consumption a r e  h i ghe r  f o r  
lower  income groups, h igher  energy c o s t s  w i l l  impact t h e  poor more 
h e a v i l y .  

-- Energy p roduc t ion  through 1985 w i  11 have mixed environmental  impacts.  

" Most sources o f  water  p o l l u t i o n  should be below 1972 l e v e l s ,  due t o  t h e  
federa l  water  po l  l u t i o n  standards. 

" Emission c o n t r o l s  w i l l  l essen  t h e  a i r  p o l l u t i o n  impact o f  increased 
energy use, b u t  some reg ions  w i l l  s t i l l  be a f f e c t e d  s i g n i f i c a n t l y .  

" Sur face min ing  w i l l  con t i nue  t o  inc rease  and problems o f  secondary 
economic development i n  t he  west and Alaska a r e  l i k e l y .  

ALTERNATIVE ENERGY STRATEGIES 

-- U.S. o p t i o n s  t o  reduce v u l n e r a b i l i t y  f a l l  i n t o  t h r e e  d i s t i n c t  ca tego r i es .  
Whi le each have s i g n i f i c a n t  impact, a  n a t i o n a l  energy p o l i c y  w i l l  p robab ly  
combine elements f rom each. 

Acce le ra t i ng  Domestic Supply 

-- Federal  p o l i c i e s  t o  lease  t h e  A t l a n t i c  OCS, reopen t h e  P a c i f i c  OCS and t a p  
t h e  Naval Petroleum Reserves can d r a m a t i c a l l y  inc rease  domest ic o i l  p roduc t ion .  

" A t  $7 p r i ces ,  domestic p roduc t ion  by 1985 cou ld  r i s e  f rom 8.9 MMBD t o  
12.8 MMBD. 

" A t  $11 p r i ces ,  p roduc t ion  cou ld  reach as h i gh  as 17 MMBD, a l though l e s s  
i s  needed t o  ach ieve zero  impor ts  (F igu re  5  ) .  

-- Shale o i l  p roduc t ion  c o u l d  reach one MMBD i n  1985. 

" P r i ces  c l o s e  t o  $11 would be needed f o r  econoniic v i a b i l i t y .  
" P o t e n t i a l  water  and environmental  c o n s t r a i n t s  would have t o  be overcome. 

-- Acce le ra t i ng  nuc lea r  power p l a n t  c o n s t r u c t i o n  does n o t  reduce impor ts  much; 
i n  genera l ,  i t  rep laces  new c o a l - f i r e d  power p l an t s .  



-- Accelerating synthetic fuel product ion would require by-pass ing key research 
steps and may not be cost-effective or practical in the 1985 time frame. ,' 

i' 

-- Accelerating domestic energy production could be inhabited by several key 
constraints: 

" i n  the short-term, many shortages of materials, equipment, and labor 
will persis t .  

" By 1985, however, most c r i t i ca l  shortages wlll be overcome sufficiently 
t o  meet the requirements of the accelerated supply scenario. 

" Availability of dr i l l ing  r igs  and fixed and mobile platforms will be a 
major constraint in reaching the projected o i l  levels.  

" Financial and regulatory problems in the u t i l i t y  and railroad industries 
could hamper the i r  abil i t y  to purchase needed faci l  i t i e s  and equipment. 

" Water avai labi l i ty  will be a problem in selected regions by 1985. 

EFFECT OF DOMESTIC PRODUCTlON 
ON PETROLEUM IMPORTS 
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Energy Conservation and Demand Manaqement 

-- Energy conservation actions can reduce demand growth to about 2 .0  percent per 
year between 1972 and 1985. 

" To achieve reductions beyond those induced by price could require new 
standards on products and buildings, and/or subsidies and incentives. 

" Major actions could include standards for  more eff icient  new autos, 
incentives to reduce miles traveled, incentives for  improved thermal 
efficiency in existing homes and offices and minimum thermal standards 
for  new homes and offices.  



" Pet ro leum demand c o u l d  be reduced by  2.2 MMBD by  1985 ( F i g u r e  6 ) .  
" E l e c t r i c i t y  consumpt ion c o u l d  be reduced f r o m  12.3 quads t o  about  11.0 

quads i n  1985, compared w i t h  5.4 i n  1972. 

--Demand management can f u p t h e r  reduce  dependence on l i m i t e d  o i l  and gas 
s u p p l i e s  by a c t i o n s  t h a t  i n v o l v e  s w i t c h i n g  f r o m  pe t ro leum and n a t u r a l  gas 
consumpt ion t o  c o a l  o r  c o a l  - f i r e d  e l e c t r i c  power. 

" S w i t c h i n g  e x i s t i n g  power p l a n t s  and i n d u s t r i a l  use rs ,  p r o h i b i t i n g  new 
o i l  o r  g a s - f i r e d  power p l a n t s  and encourag ing e l e c t r i c  space h e a t i n g  
i s  most i m p o r t a n t  a t  l o w e r  o i l  p r i c e s ,  and can s u b s t i t u t e  400 m i l l i o n  
t o n s  of  c o a l  p e r  y e a r  f o r  2 .5  MMBD o f  pe t ro leum and 2.5 TCF p e r  y e a r  
o f  n a t u r a l  gas. 

" Imp lementa t ion  may be l i m i t e d  by  env i ronmenta l  r e s t r i c t i o n s  and f i n a n c i a l  
i n a b i l i t y  o f  t h e  e l e c t r i c  u t i l i t y  i n d u s t r y  t o  suppor t  a  l a r g e  e l e c t r i -  
f i c a t i o n  s t r a t e g y .  

" E l e c t r i f i c a t i o n  t o  i n c r e a s e  c o a l  use i n  t h e  pre-1985 p e r i o d  must be 
weighed a g a i n s t  t h e  p o s s i b i l  i t y  o f  i n c r e a s i n g  c o a l  use by  1 i q u e f i c a t i o n  
and g a s i f i c a t i o n  i n  t h e  post-1985 p e r i o d .  

" INCLUDES HGL 
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Emergency Programs 

-- Standby conservation or curtailment measures can reduce vulnerability. 
" Depending on the level of demand in 1985, curtailment measures in 
response to an embargo can cut consumption by 1-3 MMBD. 

" At higher world oil prices curtailment is less effective because there 
is less "fat" in energy consumption. 

" They involve almost no cost when not needed and relatively small 
administrative costs and some economic impact when imp1 emented. 

" They can be instituted in 60-90 days. 

-- Emergency storage is cost-effective in reducing the impact of an embargo 
(Figure 7). 

" Storage to insure against a one MMBD cutoff for one year would cost 
$6.3 billion over ten years. 

" A one MMBD interruption of oil supply for one year during that period 
could cost the economy $30-40 bill ion. 

" This cost effectiveness holds for any level of insecure imports, and 
applies if there is a one-in-five chance of one disruption in ten years. 

-- The International Energy Program (IEP) developed in Brussels will foster 
consumer nation cooperation and reduce the United States ' economic impact 
of a supply disruption during the next several years. 

" It can reduce the likelihood of an import disruption. " It includes a formula for allocating shortages which avoids excessive 
bidding and divisive scramble for oil by the participants during the 
most vulnerable period of the next few years. If, in the 1980s,the 
United States achieves the low import levels which are possible at high 
oi 1 prices and by pursuing aqgressive strategies cf accelerating supply 
and conservation, the IEP would still act as a deterrent to an interruption, 
but its utility in protecting the U.S. against the economic impact of 
supply disruptions would be diminished. 

COSTS OF VULNERABILITY AS A FUNC'TION OF STOCKPILE SIZE 
Figure 7 
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COMPARISON OF ALTERNATIVE ENERGY STRATEGIES 

I m p o r t  Vu l  n e r a b i  1  i t y  

-- Domestic supp ly  and demand a c t i o n s  can q r e a t l y  reduce U.S. v u l n e r a b i l i t y  
t o  i m p o r t  d i s r u p t i o n s  by 1985. 

" A t  $7 p e r  b a r r e l  o i l  w i t h  a1 1  s u p p l y  and demand a c t i o n s  implemented, 
3 MMBD c o u l d  s t i l l  be s u b j e c t  t o  c u t o f f .  

" A t  $11, e i t h e r  a l l  t h e  demand a c t i o n s  o r  o n l y  a  p o r t i o n  o f  t h e  supp ly  
s t r a t e g y  would c o m p l e t e l y  e l  i m i n a t e  o u r  v u l  n e r a b i l  i t y .  

-- Domestic supp ly  and demand s t r a t e g i e s  a r e  cheaper i n  economic terms than  
impor ted  o i l  o r  any o t h e r  emergency o p t i o n .  

" A t  e i t h e r  $7 o r  $1 1, t h e y  have a  1  ower p r e s e n t  r e s o u r c e  c o s t  than 
impor ts ,  and reduce i n s e c u r e  i m p o r t s .  

-- A f t e r  domest ic  a c t i o n s ,  s tandby demand c u r t a i l m e n t  i s  most e f f e c t i v e  i n  
r e d u c i n g  v u l n e r a b i l i t y .  

-- Demand c u r t a i l m e n t  and s t o r a g e  can be des igned t o  b u f f e r  a g a i n s t  l a r g e  
1  eve1 s  o f  i n s e c u r e  i m p o r t s .  

Economic and Regional  Impacts  

--  A c c e l e r a t i n g  domest ic  supp ly  o r  r e d u c i n g  demand w i l l  mean l o w e r  energy 
c o s t s  f o r  t h e  N a t i o n  and h i q h e r  economic growth.  

-- Reduced energy c o s t s  w i l l  b e n e f i t  l o w e r  income groups.  

- -  Inc reased  domest ic  supp ly  may r e s u l t  i n  w i d e r  r e g i o n a l  p r i c e  d i s p a r i t i e s  
t h a n  i f  no a c t i o n  i s  taken.  

-- The economy can absorb  t h e  inc reased  f i n a n c i a l  c o s t s  o f  r e d u c i n g  v u l n e r a b i l i t y .  

- -  Both  supp ly  and demand a c t i o n s  w i l l  have economic impacts ,  r e g i o n a l l y  and i n  
key s e c t o r s  o f  t h e  economy 

Env i ronmenta l  Impacts 

- -  The c o n s e r v a t i o n  s t r a t e g y  has t h e  l o w e s t  env i ronmenta l  impact .  

-- A  demand management s t r a t e g y  wh ich  s u b s t i t u t e s  c o a l  f o r  o i l  and gas w i l l  
r e s u l t  i n  t h e  g r e a t e s t  i n c r e a s e  i n  env i ronmenta l  impact  o v e r  t h e  base case.  

-- The a c c e l e r a t e d  supp ly  s t r a t e g y  has mixed env i ronmenta l  impacts .  

" A i r  p o l l u t i o n  i s  l o w e r  due t o  more n u c l e a r  p l a n t s  and inc reased  o i l  
and gas p r o d u c t i o n .  

" S o l i d  waste i s  up d r a m a t i c a l l y  due t o  i nc reased  s h a l e  o i l  p r o d u c t i o n .  
" Many v i r g i n  r e s o u r c e  a reas  w i l l  be d i s t u r b e d  f o r  t h e  f i r s t  t ime .  



MAJOR UNCERTAINTIES 

-- The degree t o  which p r i c e  w i l l  dampen demand 

" If demand i s  much l e s s  s e n s i t i v e  t o  p r i c e  than  i s  assumed, we w i l l  be 
much more v u l n e r a b l e  i n  1977 and i n  1985 a t  h i g h e r  w o r l d  o i l  p r i c e s .  

" Mandatory energy c o n s e r v a t i o n  measures o r  d i v e r s i f i c a t i o n  and a c c e l -  
e r a t i o n  of supply  hedge a g a i n s t  t h i s  u n c e r t a i n t y .  

-- The u l t i m a t e  p r o d u c t i o n  p o t e n t i a l  o f  f r o n t i e r  o i l  a reas 

" L i t e r a l l y  a l l  t h e  new o i l  p r o d u c t i o n  f o r e c a s t  comes f rom f r o n t i e r  areas 
i n  A laska and t h e  A t l a n t i c  OCS, o r  from improved t e r t i a r y  r e c o v e r y  
techn iques.  " I f  t h e  f r o n t i e r  areas do n o t  prove p r o d u c t i v e :  

- 1985 domest ic p r o d u c t i o n  c o u l d  d e c l i n e  t o  5  MMBD a t  $7 o i l  p r i c e s ;  
- a t  $11 and w i t h  a c c e l e r a t e d  supp ly  a c t i o n s ,  t o t a l  p r o d u c t i o n  c o u l d  

s t i l l  n o t  exceed about  11 MMBD. 

" S y n t h e t i c  f u e l s ,  s w i t c h i n g  f rom pe t ro leum and gas t o  c o a l  and mandatory 
c o n s e r v a t i o n  may be necessary  i f  f r o n t i e r  areas a r e  n o t  l u c r a t i v e .  

-- Time r e q u i r e d  t o  implement domest ic  measures 

" Whi le  l e a d  t imes  were taken  i n t o  account ,  o t h e r  f a c t o r s  c o u l d  d e l a y  
achievement. 

" Federa l  i n a c t i o n  o r  l o c a l  o p p o s i t i o n .  
" K a t e r i a l s  and equipment c o n s t r a i n t s .  
" Delays i n  p r i v a t e  inves tment  d e c i s i o n s  due t o  p r i c e  u n c e r t a i n t y .  

POLICY IMPLICATIONS 

-- Al though $11 w o r l d  o i l  p r i c e s  make achievement o f  s e l f - s u f f i c i e n c y  e a s i e r ,  
t h e  U n i t e d  S t a t e s  i s  s t i l l  b e t t e r  o f f  economica l l y  w i t h  lower  w o r l d  o i l  p r i c e s .  
The imp lementa t ion  of  a  l i m i t e d  number o f  major  supp ly  o r  demand a c t i o n s  c o u l d  
make us s e l f - s u f f i c i e n t .  By 1985, we c o u l d  be a t  ze ro  i m p o r t s  a t  $11, and 
down t o  5.6 MMBD o f  i m p o r t s  a t  $7 p r i c e s .  

" Not a l l  o f  these  a c t i o n s  may be warranted,  b u t  they  i n d i c a t e  we have 
s i g n i f i c a n t  f l e x i b i l i t y  when one cons ide rs :  

- some p r o j e c t e d  ' imports i n  1985 a r e  f rom secure sources.  
- some i n s e c u r e  i m p o r t s  can be i n s u r e d  a g a i n s t .  
- n o t  a l l  o f  t h e  supp ly  and demand a c t i o n s  must be implemented t o  

ach ieve  t h e  d e s i r e d  r e s u l t .  

-- Whi le  we cannot d e l a y  a l l  a c t i o n ,  we can p i c k  from those  t h a t  make t h e  most 
economic, env i ronmenta l  and r e g i o n a l  sense. 

-- A c c e l e r a t i n g  domest ic supply ,  w h i l e  economic, has some i m p o r t a n t  drawbacks. 



" I t  w i l l  adve rse l y  a f f ec t  env i r onmen ta l l y  c l ean  areas.  
O I t  r e q u i r e s  massive r e g i o n a l  development i n  areas which may n o t  

b e n e f i t  from o r  need increased supply ,  
" It i s  a  gamble on as y e t  unproved reserves  o f  o i l  and gas. 
" I t  may w e l l  be cons t ra i ned  by key m a t e r i a l s  and equipment shortages. 

-- Imp1 ementing a  conse rva t i on  s t r a t e g y  has p o s i t i v e  environmental  e f f e c t s  and 
a1 1  e v i a t e s  c o n s t r a i n t  problems, b u t :  

" I t  r e q u i r e s  i n t e r v e n t i o n  and r e g u l a t i o n  i n  p r e v i o u s l y  f r e e  market areas.  
" It r e s u l t s  i n  inc reased  nonmarket c o s t s  due t o  more l i m i t e d  i n d i v i d u a l  

cho i ce  and changed 1  i f e s t y l  es 

-- Whi le  c o s t  e f f e c t i v e ,  t h e r e  a r e  severa l  impo r tan t  r a m i f i c a t i o n s  t o  a  s to rage  
program. 

" I t  w i l l  t a k e  a  few years  t o  implement and our  v u l n e r a b i l i t y  w i l l  be 
g r e a t e s t  d u r i n g  t h a t  pe r i od .  

" I t  r e q u i r e s  more impo r t s  now, which w i l l  a c t  t o  s u s t a i n  c a r t e l  p r i c e s .  
i n  t h e  near term. 

" We cou ld  su f fe r  ma jo r  c a p i t a l  l o sses  -- $4 b i l l i o n  f o r  each one b i l l i o n  
b a r r e l s  s t o red  i f  t h e  w o r l d  o i l  p r i c e  drops f rom $1 1  t o  $7. 

-- Our a c t i o n s  t o  i nc rease  domest ic s e l f - s u f f i c i e n c y  cou ld  have an app rec i ab le  ,. 

,impact on wor ld  o i l  p r i c e .  

" U.S. r e d u c t i o n  i n  impo r t s  can make even $7 hard f o r  OPEC t o  ma in ta i n .  
" Worl d  o i  1 p r i c e  r e d u c t i o n s  cou ld  j eopa rd i ze  domest ic energy investments  

and cou ld  r e q u i r e  p r i c e  quarantees o r  o t h e r  suppor ts .  

-- Any domestic energy po l  i c y  must be designed t o  r e s o l v e  u n c e r t a i n t i e s  and 
min im ize  t h e  r i s k  o f  n o t  a n t i c i p a t i n g  wor ld  o i l  p r i c e s  c o r r e c t l y .  

" Pol i c y  programs should  i n c l u d e  a c t i o n s  t o  reduce domest ic u n c e r t a i n t y ,  
such as e x p l o r i n g  t h e  f r o n t i e r  areas. 

" P o l i c i e s  may be needed t o  avo id  o r  d e f e r  major  investments  o r  a c t i o n s ,  
i f  t hey  i n v o l v e  s i g n i f i c a n t  c o s t s  of be ing  wrong, u n t i l  wo r l d  u n c e r t a i n t y  
i s  reduced. 
A  f l e x i b l e  and dynamic approach must be balanced a g a i n s t  t h e  need f o r  
a  s t a b l e  l ong  term p o l i c y  which encourages domest ic energy investment .  





APPENDIX G 

SUMMARY OF THE F O R D  FOUNDATION 'S 

E N E R G Y  P O L I C Y  PROJECT F I N A L  REPORT* 

By cutting the growth rate  in energy consumption, the United States 
can balance i t s  energy budget, safeguard the environment and protect the 
independence of i t s  foreign policy. This i s  the principal finding of the 
two-year study of national energy issues by the Energy Policy Project, 
sponsored by the Ford Foundation. 

The Project 's  final report, A Time To Choose, concludes that the nation 
should trim energy growth from the 4.5 per cent of the l a s t  eight years t o  
abou t  2 per cent a year, and can do so without adversely affecting the 
economy or the amenities of our way of l i f e .  Neither jobs, nor growth rate  in 
incomes, nor household comforts will suffer i f  the nation's energy growth 
rate  i s  slowed by more ef f ic ient  use of energy. And a decade from now, with 
further efficiences and with the sh i f t s  in the pattern of economic growth t o  
less energy-intensive ac t iv i t i e s ,  energy growth can 1 eve1 off t o  zero. 

The Energy Policy Project was established and financed by the Ford 
Foundation and carried o u t  by an independent s taff  of economists, engineers, 
sc ient i s t s ,  writers and lawyers. Besides the i r  own research and analysis, 
the s taff  drew on some two dozen specially commissioned studies. The Project 
had a 20-member Advisory Board of leaders from business, cit izen groups and 
the academic world, and i t s  comments are published as a part of the report. 

To achieve major energy savings, the Project says, the nation must adopt 
a consistent, integrated energy ,conservation pol icy. I n  f ac t ,  no matter w h a t  
energy course the nation chooses, a sense of direction i s  essential .  The 
Project warns t h a t  " i f  the indifference and neglect t h a t  helped to create 
the energy g a p  continue, the U.S. could d r i f t  into a serious long last ing,  
energy-environment c r i s i s . "  

To conserve energy, deliberate government actions are necessary to 
supplement market forces. Higher fuel prices alone will n o t  induce builders, 
for  example, to  p u t  insulation in new buildings, nor impel automobile manu-  
facturers to p u t  their  best e f for t s  into irr~proved gasoline mileage in new cars. 
And only government can make some of the most fundamental decisions affecting 
energy. Leasing pol icy for pub1 icly-owned resources i s  one example; the di rection 
that federally-funded eqergy research and development should take i s  another. 
Whether the nation opts for slower growth or for a continuation of the rapid 
growth of the past, coherent government action i s  needed. 

The greatest opportunities for  improving energy efficiency l i e  in industry, 
in heating and cooling buildings, and in the American automobile, the Project 
finds. I t  makes four main pol icy recommendations for  achieving slower energy 
growth: 

*This summary i s  freely adapted from the summary prepared by the s taff  of the 
Energy Pol icy Project of the Ford Foundation. The fu l l  recommendations are 
contained in Chapter 13 of the final report, -- A Time To - Choose: - America's - 
Energy Future (New York: Ball inger, 1974) .  



*Adopt minimum f u e l  economy performance standards f o r  new cars ,  so as 
t o  ach ieve an average f ue l  economy of a t  l e a s t  20 m i l e s  pe r  g a l l o n  
by 1985. 

*Encourage more e f f i c i e n t  space hea t i ng  and c o o l i n g .  Th is  i nc l udes  making 
c r e d i t  e a s i l y  a v a i l a b l e  f o r  energy-saving investments i n  e x i s t i n g  b u i l d i n g s ;  
s e t t i n g  h i ghe r  FHA standards f o r  i n s u l a t i o n  and hea t i ng  and c o o l i n g  systems; 
upgrading b u i l d i n g  codes and p r o v i d i n g  t e c h n i c a l  ass i s t ance  t o  b u i l d e r s .  

*Shape government programs t o  encourage t echno log i ca l  i n n o v a t i o n  f o r  
sav ing energy. Th i s  i nc l udes  s h i f t i n g  f ede ra l  research and development 
fund ing  toward energy conse rva t i on  technology and s t r e s s i n g  government 
purchases o f  energy-conserving e q u i p m e n t - - t h r i f t i e r  ca rs ,  t i g h t e r  b u i l d i n g s ,  
r e c y c l e d  m a t e r i a l s  and t h e  1  i ke. 

*Set p r i c e s  t o  r e f l e c t  t h e  f u l l  c o s t s  o f  produc ing ene rgy - - t h i s  i s  e s p e c i a l l y  
impo r tan t  i n  encouraging energy-saving i n  i n d u s t r y .  Th i s  means e l i m i n a t i n g  
energy i n d u s t r y  subs id ies ;  a b o l i s h i n g  promot ional  d i scoun ts  f o r  b i g  
e l e c t r i c i t y  users ;  l e v y i n g  p o l l u t i o n  taxes  t o  supplement p o l l u t i o n  c o n t r o l  
r e g u l a t i o n ;  and b u i l d i n g  o i l  s t o c k p i l e s  f i nanced  by t a r i f f s  on impor ted o i l .  

Even a t  a  2  per  c e n t  annual g rowth  r a t e ,  energy supp l i es  w i l l  need t o  be 
28 pe r  c e n t  l a r g e r  i n  1985 than  i n  1973. Yet t he  slow-down f rom presen t  growth 
r a t e s  would mean t h a t  from now u n t i l  1985 t h e  n a t i o n  cou ld  meet energy demand 
w i t h o u t  r e s o r t i n g  t o  developments t h a t  t h r e a t e n  grave environmental  damage o r  
se r i ous  f o r e i g n  p o l i c y  r i s k s .  

U n t i l  1985, new supp l i es  c o u l d  come f rom new d i scove r i es  o f  o i l  and gas 
onshore p l us  o f f s h o r e  p r o d u c t i o n  i n  t h e  G u l f  o f  Mexico; secondary and t e r t i a r y  
recovery  f rom e x i s t i n g  o i l  and gas w e l l s ;  coa l  f rom deep mines and su r f ace  
mines where t h e  l and  can be rec la imed,  and e l e c t r i c  power p l a n t s  which a r e  
a l r eady  i n  some s tage o f  c o n s t r u c t i o n .  It would n o t  be necessary y e t  t o  embark 
on l a r g e  sca le  development of Western coa l  and sha le  where rec l ama t i on  i s  
chancy o r  imposs ib le .  Nor would massive new commitments t o  nuc lea r  power, 
i nc reased  o i l  impor ts ,  o r  o f f s h o r t  o i l  development i n  p r e s e n t l y  und is tu rbed  
areas ( A t l a n t i c ,  P a c i f i c  and G u l f  o f  A laska)  be requ i r ed .  

A f t e r  1985, development o f  some of these c o n t r o v e r s i a l  sources would be 
necessary t o  suppor t  2  per  c e n t  growth.  Yet t h e  n a t i o n  cou ld  s t i l l  a f f o r d  t o  
be more s e l e c t i v e  than i f  h i s t o r i c a l  r a t e s  o f  growth were t o  con t inue .  I n  t h e  
post-1985 per iod ,  g i ven  adequate research  and development, conven t iona l  f u e l s  
cou ld  be supplemented by c leaner ,  more renewable energy sources--sol  a r  and 
geothermal energy, s o l i d  and o rgan i c  wastes, and maybe, i n  t ime ,  nuc lea r  fus ion .  

The P r o j e c t  analyzes t h e  n a t i o n ' s  energy cho ices by examining t h r e e  d i f f e r e n t  
ve rs ions  of p o s s i b l e  energy f u t u r e s  f o r  t h e  U.S. through t h e  yea r  2000. These 
t h r e e  a l t e r n a t e  f u t u r e s ,  o r  scenar ios ,  a r e  based upon d i f f e r i n g  assumptions about 
how f a s t  energy consumption w i l l  grow. They a r e  n o t  p r e d i c t i o n s ,  b u t  a r e  
examples chosen f rom t h e  i n f i n i t e  v a r i e t y  o f  r e a l  p o s s i b i l i t i e s ,  t o  i l l u s t r a t e  
t h e  broad range of energy f u t u r e s  t h a t  a r e  open t o  t h e  na t i on ,  and t o  exp lo re  
t he  i m p l i c a t i o n s  of d i f f e r e n t  g r ~ w t h  r a t e s .  

The r a t e s  of growth se lec ted  range fro111 a h i g h  o f  3.4 p e r  cen t  a  y e a r  i n  t h e  
H i s t o r i c a l  Growth f u t u r e ,  t o  a  growth r a t e  t h a t  slows and' then l e v e l s  o f f  t o  zero 
by 1990 f a r  the  Zero Energy Growth scenar io .  The Technica l  F i x  scenar io  has a  
y e a r l y  energy growth r a t e  of 1.9 pe r  cen t .  



Under H i s t o r i c a l  Growth, t h e  annual energy growth o f  3.4 per  c e n t  ( t h e  
average f o r  1950 t o  1970) leads  t o  an energy consumption l e v e l  o f  187 q u a d r i l l i o n  
BTUs* i n  t h e  yea r  2000, which i s  two and h a l f  t imes t h a t  o f  1973. Supply ing 
energy demand a t  t h i s  l e v e l  would mean "ve ry  aggress ive  development o f  a l l  
a v a i l a b l e  energy sources." There would be "1 i t t l e  scope t o  p i c k  and choose 
among sources of supply,  no m a t t e r  what economic, f o r e i g n  po l  i c y ,  o r  env i r on -  
mental problems they  m igh t  r a i s e .  " 

The P r o j e c t  concludes t h a t  " though i t  i s  p h y s i c a l l y  poss ib le ,  even f rom 
domest ic sources alone, t o  f ue l  t h e  H i s t o r i c a l  Growth r a t e  du r i ng  t h e  l a t e r  
years  o f  t h e  century , "  such a course would be exceeding ly  d i f f i c u l t  and p robab ly  
would r e q u i r e  "a l a r g e  sca le  government commitment" i n  t h e  form o f  energy 
i n d u s t r y  subs id ies  and market  guarantees. "We do n o t  b e l i e v e  t h a t  t h e  govern- 
ment p o l i c i e s  and a c t i o n  necessary t o  make i t  happen a r e  des i rab le , "  says t h e  
P r o j e c t .  

I n  t h e  Technica l  F i x  scenar io ,  energy use reaches 124 q u a d r i l l i o n  BTUs 
by 2000, about o n e - t h i r d  l e s s  than  w i t h  H i s t o r i c a l  Growth. Th i s  scenar io  
i nc l udes  s u f f i c i e n t  energy f o r  f u l l  employment and steady growth i n  GNP and 
personal  incomes. It a l s o  i nc l udes  energy enough t o  heat  and a i r c o n d i t i o n  
every  home i n  t h e  coun t ry ,  and t o  p rov i de  f o r  wa te r  hea t ing ,  a cook ing s tove,  
a f reezer ,  a dishwasher, a c o l o r  t e l e v i s i o n  and a b i g  f r o s t - f r e e  r e g r i g e r a t o r  
i n  every household i n  t h e  Un i t ed  S ta tes .  

The slower g rowth  r a t e  i n  t h e  Technica l  F i x  permi ts  much more f l e x i b i l i t y  
i n  energy supply  and a more r e l a x e d  pace of development. The n a t i o n  cou ld  
postpone- f o r -  a decade any l a r g e  inc rease  i n  o i l  impor ts ,  and cou ld  a l s o  go 
slow on develop ing t h e  domest ic energy sources t h a t  t h r e a t e n  se r i ous  env i r on -  
mental damage: nuc lea r  power; western coa l  and sha le  f rom l and  which cannot 
be reclaimed; and of fshore o i l  and gas f rom areas which a r e  n o t  y e t  e x p l o i t e d .  

Cont inued growth a t  t h e  2 per  cen t  r a t e  a f t e r  1985 would r e q u i r e  develop-  
ment of a t  l e a s t  two of these  troublesome sources; b u t  t h e  n a t i o n  cou ld  s t i l l  
ban growth i n  those  t h a t  i t  cons iders  ~ i i o s t  undes i rab le .  For  example, i t  would 
be poss ib l e  t o  keep impor ts  below t oday ' s  l e v e l  and s t i l l  s t op  s t r i p  m in i ng  
f o r  coa l  i n  t he  a r i d  West. A1 t e r n a t i v e l y ,  t h e  n a t i o n  cou ld  h a l t  new cons t ruc -  
t i o n  o f  nuc l ea r  p lans and a l s o  p reserve  t h e  A t l a n t i c  and P a c i f i c  Coasts f r om  
o f f - s h o r e  d r i l l i n g  and development. O r  a l l  these sources cou ld  be developed 
a t  a s lower r a t e .  Rapid growth i n  t h e  burn ing  o f  coa l ,  f o r  i ns tance ,  cou ld  be 
postponed u n t i l  b e t t e r  c o n t r o l s  f o r  a i r  p o l l u t a n t s  t h a t  a r e  hazardous t o  human 
heal t h  a r e  i n  p lace .  

The Technica l  F i x  scena r i o  d e t a i l s  how energy can be saved th rough  techno- 
l o g y  which i s  a v a i l a b l e  today, o r  soon w i l l  be. It descr ibes  improvements 
f o r  ca rs  and b u i l d i n g s ,  and emphasizes processes which save f u e l  i n  i n d u s t r y ,  
e s p e c i a l l y  t h e  p roduc t i on  of e l e c t r i c i t y  and i n d u s t r i a l  steam toge the r .  The 
P r o j e c t  s t resses  t h a t  i t  t a k e s  a g r e a t  deal  o f  energy t o  make energy. The 
energy needed t o  produce and process energy accounts f o r  more than  h a l f  t h e  
d i f fe rence  i n  consumption between Technica l  F i x  and H i s t o r i c a l  Growth f o r  t h e  
yea r  2000. 

I n  t h e  Technica l  F i x  scenar io ,  t h e r e  would be l e s s  'Investment i n  new coa l  
mines and o i l  r e f i n e r i e s  and power p l a n t s  and more investment i n  energy-sav ing 
techno log ies  than H i s t o r i c a l  Growth. The r e s u l t  would be a n e t  sav ing  i n  
c a p i t a l  investment requi rements  o f  some $300 b i l l  i o n  over  t h e  nex t  25 years .  
The energy i n d u s t r y  would need o n l y  about 20 per  cen t  o f  t h e  t o t a l  c a p i t a l  

* R r i  t i s h  Thermal Uni t - -Eng l  i s h  system measure of heat  energy.  



funds f o r  t he  U.S, (which i s  near  t h e  c u r r e n t  share) i ns tead  of t he  30 per  c e n t  
t h a t  H i s t o r i c a l  Growth would r e q u i r e .  

For a l l  these reasons, t he  P r o j e c t  recommends t h e  immediate 'implementation 
o f  t he  government p o l i c i e s  t o  save energy and slow growth t o  a 2 per  cen t  annual 
increase.  

The .P ro jec t  a l s o  i n v e s t i g a t e d  t he  p o s s i b i l i t y  o f  zero energy growth a f t e r  
1985. I n  t h e  ZEG scenar io ,  energy use would s t a b i l i z e  a t  100 q u a d r i l l i o n  BTUs, 
o r  about o n e - t m d  more than  i n  1973. The n a t i o n  would t h e r e f o r e  need t o  f i n d  
enough supp l i es  every year  t o  meet a very  l a r g e  demand. 

ZEG, w i t h  a s l i g h t l y  sma l l e r  GNP than t h a t  o f  H i s t o r i c a l  Growth, would 
s t i l l p r o v i d e  f o r  as much economic growth as Technical  F i x ,  and a c t u a l l y  
p rov ides  more jobs.  I t s  main d i f f e r e n c e  f rom t h e  o t h e r  scenar ios l i e s  i n  a 
smal l  b u t  d i s t j n c t  s h i f t  i n  economic growth away f rom energy- in tens ive  i n d u s t r i e s  
toward economic a c t i v i t i e s  t h a t  r e q u i r e  l e s s  energy. 

The P r o j e c t  f i n d s  t h a t  a s h i f t  t o  ZEG cou ld  w e l l  be f e a s i b l e  over  10 o r  
15 years,  m igh t  be d e s i r a b l e  t o  improve t h e  q u a l i t y  o f  l i f e ,  and migh t  even be 
e s s e n t i a l  i n  response t o  environmental  concerns o r  resource c o n s t r a i n t s .  Under 
ZEG c e r t a i n  sec to rs  of t he  economy would con t inue  t o  grow--for ins tance ,  - 
serv ices  such as h e a l t h  care, r e c r e a t i o n  and communications. Other  areas, 
e s p e c i a l l y  energy- in tens ive  manufactur ing, would be l a r g e r  than  today, b u t  
t h e i r  growth would l e v e l  o f f .  A t a x  on energy cou ld  e n l i s t  market  forces t o  
encourage t h i s  s h i f t  by making energy more expensive. The r e s u l t i n g  revenues 
cou ld  be used t o  spur growth i n  such se rv i ces  t h a t  would improve t h e  q u a l i t y  of 
1 i f e .  

Because o f  t h e  l ong  lead  t ime  necessary f o r  energy dec is ions ,  t h e  P r o j e c t  
u r g e n t l y  recommends t h a t  an i n t e n s i v e  s tudy  of  t h e  d e s i r a b i l i t y  o f  moving t o  
zero growth begin now. 

The i ssue  of s o c i a l  e q u i t y  i s  addressed. The P r o j e c t  r e p o r t s  t h a t  poor 
people t y p i c a l l y  spend about 15 per  cen t  o f  t h e i r  incomes f o r  gas, e l e c t r i c i t y ,  
and gas01 ine,  w h i l e  t h e  we1 1- to-do spend about 4 pe r  cen t .  Fur ther ,  most o f  
t he  spending of t h e  poor f o r  energy i s  f o r  bare necess i t i es .  Hence, f o r  t h e  
poor t o  be f o r ced  t o  c u t  back because o f  h i ghe r  energy p r i c e s  o r  whatever t h e  
reason would cause r e a l  hardship.  

Yet energy conserva t ion  does o f f e r  he lp  t o  low-income people as w e l l  as t o  
a l l  o t h e r  consumers. The measures t h e  P r o j e c t  recommends f o r  sav ing energy i n  
homes, appl iances and ca rs  h e l p  t o  save money on energy b i l l s .  The P r o j e c t  
a l s o  recommends a system of "energy stamps," emergency g ran ts ,  o r  f u e l  a l l o -  
c a t i o n s  t o  he lp  lower  incomepeople cope w i t h  f u e l  shortages and sharp p r i c e  
increases.  The P r o j e c t  recognizes,  however, t h a t  t h e  fundamental answers t o  
t h e  energy d i s t r i b u t i o n  problem l i e  i n  s o l u t i o n s  t o  t he  l a r g e r  problem of 
pove r t y  i t s e l f .  

The P r o j e c t  a l s o  examines t h e  r e l a t i o n s h i p  of energy t o  employment and 
economic growth. It concludes t h a t  a l though sudden unexpected energy shortages 
can cause severe unemployment, p lanned long- term conserva t ion  e f f o r t s  w i l l  n o t  
a f f e c t  growth i n  e i t h e r  ou tpu t ,  incomes o r  jobs .  These f i n d i n g s  a r e  based upon 
t e c h n i c a l  s t ud ies  of energy-saving p o s s i b i l i t i e s  which were made by t he  P r o j e c t  



i t s e l f ,  by Project-sponsored groups and by independent i n v e s t i g a t o r s .  An econo- 
m e t r i c  a n a l y s i s  o f  t h e  impacts of energy savings on GNP and employment, done 
by Data Resources, Inc. ,  f o r  t h e  P r o j e c t ,  bu t t r esses  these f i n d i n g s .  

I n  i t s  a n a l y s i s  o f  U.  S. energy p o l i c y  i n  t h e  wo r l d  con tex t ,  t h e  P r o j e c t  
concludes t h a t  t h e  dramat ic  p r i c e s  increases i n  t h e  wo r l d  o i l  market over  t h e  
pas t  four  years a r e  more than a  temporary a b e r r a t i o n .  The P r o j e c t  suggests t h a t  
t h e r e  has been "a fundamental power rea l ignment  i n  t he  i n t e r n a t i o n  community." 
It adds: 

To p u t  i t  b l u n t l y ,  t h e  major  o i l - r i c h  na t ions ,  which f o rmer l y  were 
weak and t he re fo re  d i d  n o t  need t o  be reckoned w i t h  p o l i t i c a l l y ,  a r e  
now wor ld  powers by v i r t u e  o f  t h e  f i n a n c i a l  reserves they have accu- 
mulated and t h e  c o n t r o l  they  exe rc i se  over  t h e  o i l  a r t e r y  t o  t h e  
i n d u s t r i a l i z e d  West. 

The P r o j e c t  counsels c o n c i l i a t i o n  r a t h e r  than c o n f r o n t a t i o n  between o i l  
impo r t i ng  na t i ons  and t h e  expor te rs ,  w i t h  bo th  s ides  seeking agreement on areas 
o f  mutual i n t e r e s t  -- such as p r i c e s  and s e c u r i t y  of supply,  a i d  t o  poor c o u n t r i e s  
f i n a n c i a l  s t a b i l i t y  -- through systemat ic ,  m u l t i l a t e r a l  government-to-government 
barga in ing .  

Energy conserva t ion  i s  found t o  be t h e  most e f f e c t i v e  u n i l a t e r a l  t o o l  
a v a i l a b l e  t o  t he  U.S. f o r  coping w i t h  energy- re la ted  f o r e i g n  p o l i c y  problems-- 
i n f l a t i o n ,  v u l n e r a b i l i t y  t o  o i l  c u t o f f  and s t r a i n e d  r e l a t i o n s  w i t h  Japan and 
Europe as w e l l  as t he  Midd le  Eastern na t i ons .  The P r o j e c t  a l s o  cau t ions  t h a t  
nuc lear  m a t e r i a l s  can e a s i l y  be d i v e r t e d  f rom t h e  nuc lear  power i n d u s t r y  t o  
make weapons, and urges t h a t  nuc lea r  expo r t i ng  na t i ons  agree n o t  t o  expo r t  
nuc lear  f ue l s  o r  equipment t o  t h e  s t r i f e - t o r n  Midd le  East, o r  t o  o t h e r  areas 
as y e t  untouched by nuc lea r  power. 

The P r o j e c t ' s  environmental  a n a l y s i s  f i n d s  t h a t  a i r  p o l l u t i o n  i s  t h e  most 
immediate hazard t o  human h e a l t h  from t h e  use of energy, and warns t h a t  " a v a i l -  
ab le  s c i e n t i f i c  evidence i n d i c a t e s  t h a t  t h e r e  i s  no bas is  f o r  r e l a x i n g  p resen t  
a i r  q u a l i t y  s tandards."  I t  c a l l s  f o r  an u rgen t  program f o r  c o n t r o l  of smal l  
p a r t i c l e s ,  which a r e  l a r g e l y  u n c o n t r o l l e d  today, and may be t h e  most dangerous 
of a l l  emissions from f o s s i l  f ue l s .  Regulat ions,  p o l l u t i o n  taxes and c u r t a i l e d  
growth through energy conserva t ion  a r e  recommended as t h e  means f o r  pursu ing  
a i r  qua1 i ty  standards. 

The P r o j e c t  recognizes nuc lea r  f i s s i o n  as a  p o t e n t i a l l y  l a r g e  source o f  
energy which avoids the a i r  p o l l u t i o n  o f  b u r n i n g f o s s i l  fue ls ,  as w e l l  as t h e i r  
l and  use and g loba l  c l i m a t i c  d i f f i c u l t i e s .  But  i t  a l s o  notes i n  d e t a i l  t h e  
p r imary  unresol  ved p rob l  ems of nuc lear  power: r e a c t o r  sa fe ty ;  t h e f t  o r  
d i v e r s i o n  of nuc lear  m a t e r i a l s  f o r  v i o l e n t  purposes; and t h e  u l t i m a t e  d isposa l  
of nuc lear  wastes. The a b i l i t y  of human i n s t i t u t i o n s  t o  deal w i t h  these new 
problems i s  unproven. 

The r e p o r t  p o i n t s  o u t  t h a t  adopt ion o f  t he  P r o j e c t ' s  o v e r a l l  conserva t ion  
program would pe rm i t  a  m u ~ h  s lower  r a t e  o f  nuc lea r  power development than i s  now 
planned. Th is  s lower growth would a l l o w  t ime  t o  g a i n  b e t t e r  understanding o f  
nuc lear  power problems, before i r r e v o c a b l e  expansion takes p lace.  



F i n a l l y ,  t he  r e p o r t  c a l l s  a t t e n t i o n  t o  t h e  problems of developing coal  
and shale i n  t he  West, and of o f f sho re  o i l  i n  undeveloped areas. These 
problems inc lude water supply, d i s r u p t i o n  o f  land  use values, and regionwide 
demographic and economic upheavals, as w e l l  as s p e c i f i c  problems on s i t e  o f  
land  r e s t o r a t i o n ,  a i r  p o l l u t i o n  and so on. The f i n a l  choice as t o  which 
supply op t ions  are envi ronmenta l ly  bes t  cannot be s e t t l e d  by s c i e n t i f i c  evidence 
alone, b u t  depends on value judgements. P o l i t i c a l  dec is ions t h a t  depend on 
c i t i z e n s '  access t o  i n fo rma t i on  w i l l  determine which opt ions are  chosen. 

Judging by t r a d i t i o n a l  t e s t s  o f  i n d u s t r y  s t ruc tu re ,  t h e  U.S.  o i l  i n d u s t r y  
does no t  a t  present exerc ise  dec i s i ve  monopoly power over t h e  market, nor does 
the  energy i n d u s t r y  as a  whole c o n s t i t u t e  a  monopoly; b u t  there  a re  s igns o f  
d imin ished compet i t ion  i n  some areas. Changes i n  government l eas ing  p o l i c i e s ,  
i n  t a x  laws and i n  a n t i - t r u s t  enforcement a r e  necessary t o  improve the  i n d u s t r y ' s  
compet i t i ve  performance. 

A more fundamental problem i s  t h e  d i sp ropo r t i ona te  i n f l u e n c e  of t h e  energy 
i n d u s t r y  on government decis ions.  The P r o j e c t  notes t h a t  t h e  energy i ndus t r y ,  
e s p e c i a l l y  t he  o i l  i ndus t r y ,  "possesses a  unique combinat ion o f  p o l i t i c a l  
advantages which has enabled i t  t o  e x e r t  considerable in f luence on p u b l i c  p o l i c y . "  
The P r o j e c t  urges t h a t  " c i t i z e n s  must develop coun te rva i l i ng  power a t  a l l  l e v e l s  
o f  government" and t h a t  "economic and po l  i t i c a l  power must be uncoupled so t h a t  
t he  economical ly powerful can no longer  run  the  government t o  achieve t h e  
p o l i c i e s  t h a t  s u i t  them bes t  regard less  o f  whether those p o l i c i e s  s u i t  t h e  r e s t  
o f  t h e  people." 

Among t h e  " coun te rva i l i ng "  measures recommended by the  P r o j e c t  i s  ''a s t rong 
campaign f inance law t h a t  would reduce t h e  p o l i t i c a l  power a t  present exerc ised 
by t h e  b i g  con t r i bu to rs . "  I n  add i t i on ,  t h e  P r o j e c t  urges t h a t  consumers take  
an a c t i v e  i n t e r e s t  i n  t he  energy pol  i c y  issues a t  t h e  b a l l o t  box where t h e i r  
views can be most e f f e c t i v e .  

As f o r  t he  regu la ted  publ i c  u t i l i t i e s  which supply e l e c t r i c i t y ,  t h e  P r o j e c t  
proposes an' end t o  p r i c i n g  which promotes growth through d iscounts f o r  b i g  users. 
I t  recommends a  new method of p r i c i n g  e l e c t r i c i t y  t h a t  charges more f o r  e l e c t r i -  
c i t y  use a t  peak t ime. 

I n  add i t i on ,  t h e  P r o j e c t  suggests t h a t  s t a t e  u t i l i t y  r e g u l a t i o n  be supple- 
mented by broader reg iona l  commissions. I t  a l so  proposes a  re fo rm t o  separate 
t he  d i s t r i b u t i o n  o f  e l e c t r i c i t y  f rom i t s  generat ion and t ransmiss ion.  The 
P r o j e c t  notes t h a t  e l e c t r i c  u t i l i t i e s  a re  now planning f o r  an expansion o f  t h e i r  
capac i ty  which i s  " s u b s t a n t i a l l y  g rea te r "  than needed t o  supply e l e c t r i c i t y  if 
cons is ten t ,  i n teg ra ted  energy conservat ion p o l i c i e s  a re  pursued by t h e  na t i on .  

Pub l i c  ownership of more than ha l f  t h e  Un i ted  Sta tes '  remaining energy 
fue l s  i n  t h e  ground i l l u s t r a t e s  t h e  necessary involvement o f  government dec is ion-  
making i n  energy p o l i c y .  Government decis isons on t h e  sa le  and use of these 
energy assets " w i l l  be a c r i t i c a l  f o r c e  i n  determin ing pa t te rns  o f  f u t u r e  
energy development," t h e  P r o j e c t  notes. 

Past I n t e r i o r  Department resource management p o l i c i e s  have n o t  adequately 
p ro tec ted  the  p u b l i c  i n t e r e s t ,  according t o  t he  P ro jec t .  "There i s  no assurance 
t h a t  t he  resources a re  being developed a t  a  t ime  and p r i c e  which correspond t o  
t he  na t i ona l  needs: vas t  amounts have been re leased w i t h  a  g ross l y  inadequate 
r e t u r n  t o  t h e  publ i c  t reasury ;  and the  environment has been poo r l y  served." 



So much f e d e r a l  coal  has a l r eady  been t r a n s f e r r e d  t o  p r i v a t e  hands--at 
l i t t l e  o r  no cost ,  and t h e  inadequate p r o v i s i o n  t o  r e s t o r e  t h e  l and - - t ha t  
t h e  P r o j e c t  sees no p resen t  need f o r  f u r t h e r  coal  leas ing ,  even assuming 
h i s t o r i c a l  r a t e s  of energy growth. Over 22 b i l l  i o n  tons of coal  a r e  now 
under lease, and 1 i ttl e of t h i s  has been developed. 

The federa l  government has a l s o  launched a program t o  lease  10 m i l l i o n  
acres a yea r  o f  o f f s h o r e  o i l  and gas lands  " w i t h  poor understanding o f  t h e  
e x t e n t  o f  o i l  and gas t o  be sold,"  o r  o f  t h e  e f f e c t s  o f  t he  massive l e a s i n g  
on t he  environment and on p u b l i c  revenues. 

The P r o j e c t  concludes t h a t  t h e  p u b l i c  i n t e r e s t  can bes t  be served by 
t r u l y  compe t i t i ve  l e a s i n g  under a reformed resource assessment, p lann ing  and 
r e g u l a t o r y  system. 

Present energy research and development e f f o r t s - - p u b l i c  and p r i va te - -a re  
concentrated i n  a ve ry  few supp ly -o r ien ted  technolog ies,  t h e  P r o j e c t  r e p o r t s .  
"The n a t i o n  i s  i g n o r i n g  energy conserva t ion  techno1 og ies  , n e g l e c t i n g  env i ron-  
mental R & D, and f a i l i n g  even t o  ach ieve very  much d i v e r s i t y  i n  energy supply . "  

The P r o j e c t  c a l l s  f o r  a major  new R & D t h r u s t  f o r  energy conservat ion,  
environmental  p r o t e c t i o n ,  and f o r  renewable energy sources such as s o l a r  energy. 

It recommends t h a t  government energy R & D programs exp lo re  promis ing,  
ideas, perform bas ic  research, and advance tehcnology, b u t  phase o u t  i t s  
commitment i n  t h e  demonstrat fon phase. Be fo re  any fund ing  f o r  a demonstrat ion 
p r o j e c t  takes place, t he  heal  t h y  s a f e t y  and environmental  problems o f  t h e  new 
technology should be assessed by an independent body, and the  whole p r o j e c t  
should be a i r e d  be fo re  Congress and t h e  pub1 i c .  I f  t h e  p r o j e c t  i s  t o  proceed, 
government p a r t i c i p a t i o n  should be l i m i t e d  t o  one-quar ter  o f  t h e  est imated 
cos t ,  un less if o f f e r s  environmental  o r  o t h e r  p u b l i c  purpose advantages f o r  
which t h e r e  i s  no commercial i n c e n t i v e .  

The P r o j e c t  a p p l i e s  t h i s  p r i n c i p l e  t o  t h e  nuc lear  breeder r e a c t o r  program, 
and c a l l s  t h e  breeder program "an ou t s tand ing  exarnple o f  t h e  neg lec t  o f  p u b l i c  
p a r t i c i p a t i o n  as w e l l  as independent assessment, and o f  f a i l u r e  t o  p r o t e c t  
t he  p u b l i c  t r easu ry . "  The "open-ended" commitment t o  t h e  breeder should be 
stopped, and t h e  whole program s c r u t i n i z e d  by t h e  Nat iona l  Academy o f  Sciences 
t o  assess t h e  s t a t e  of breeder r e a c t o r  technology, i n c l u d i n g  i t s  hea l t h ,  
s a f e t y  and environmental  problems. I f  a p u b l i c  dec i s i on  i s  then made t o  go 
on w i t h  the  breeder, government fund ing  should f o l l o w  t h e  same ground r u l e s  
f o r  demonstrat ion p r o j e c t s  i n  general  . 

The Energy P o l i c y  P r o j e c t  suggests t h a t  Congress debate and enact  l e g i s -  
l a t i o n  d e c l a r i n g  t h a t  energy conserva t ion  i s  "a ma t te r  o f  h i ghes t  n a t i o n a l  
p r i o r i t y "  and e s t a b l i s h  conserva t ion  goa ls  f o r  t h e  na t i on .  A t a r g e t  f o r  t h e  
long- term growth r a t e  i n  energy consumption should be s e t  a t  2 pe r  cen t  a year ,  
and reviewed annua l l y  by Congress. The P r o j e c t  a l s o  recommends t h e  e s t a b l i s h -  
ment o f  an Energy P o l i c y  Counci l  t o  coo rd ina te  t h e  e f f o r t  and t ake  t h e  a c t i o n s  
necessary t o  implement t h e  goa l .  





APPENDIX H 

MOBIL OIL 'S  'TOWARD A NATIONAL ENERGY POLICY' 

The Montana Eneray P o l i c y  Study has r e l i e d  h e a v i l y  on t h e  da ta  c o n t a i n e d  

i n  t h e  Federa l  Energy A d m i n i s t r a t i o n ' s  P r o j e c t  Independence Repor t  (November 

1974) and t h e  N o r t h e r n  Grea t  P l a i n s  Resource Program's D r a f t  Repor t  (September 

1974). These two documents i n c o r p o r a t e  most o f  what i s  known o r  be1 i e v e d  

about  such f a c t o r s  as n a t i o n a l  energy supp ly  and demand p r o j e c t i o n s  as w e l l  

as more s p e c i f i c  ana1,ysis o f  t h e  r e s o u r c e  base and impacts  a s s o c i a t e d  w i t h  

t h e  e x p l o i t a t i o n  o f  t h e  c o a l  i n  t h e  F o r t  Union r e g i o n .  

These d a t a  f o r m  t h e  b u i l d i n g  b l o c k s  f rom which any a t t e m p t  t o  d e v i s e  an 

energy p o l  i c y  must beg in .  It i s  i m p o r t a n t  t o  acknowledge t h a t  peop le  u s i n g  

t h e  same da ta  can a r r i v e  a t  d i f f e r e n t  c o n c l u s i o n s .  I n  o r d e r  t o  p r o v i d e  some 

a d d i t i o n a l  p e r s p e c t i v e  t o  t h e  Montana Energy P o l i c y  Study prepared b y  EQC, --- 
Appendix H i n c l u d e s  a  s e r i e s  o f  newspaper adver t i sements  t h a t  r e p r e s e n t  t h e  

v iews o f  Mob i l  O i l .  Many o t h e r  i t e m s  t h a t  m i g h t  be s a i d  t o  r e f l e c t  t h e  a t t i t u d e s  

o f  t h e  s o - c a l l e d  "bus iness  community" c o u l d  have been s e l e c t e d .  A good s t a t e -  

ment r e p r e s e n t i n g  t h i s  v iew i s  c o n t a i n e d  i n  A c h i e v i n g  Energy Independence, 

p u b l i s h e d  b y  t h e  Committee f o r  Economic Development (477 Madison Avenue, 

New York 10022). However, t h e  EQC s t a f f  f e l t  t h e  a t t e m p t s  by  M o b i l  O i l  i n  

i t s  s e r i e s  "Toward A  N a t i o n a l  Energy P o l i c y "  presented a  s t r o n g  case t h a t  

those  a r g u i n g  f o r  l e s s  growth,  more conserva t ion ,  and g r e a t e r  r e l i a n c e  on 

"non-pol  1  u t i n q "  energy sources had t o  c o n f r o n t .  

M o b i l ' s  f i r s t  e f f o r t  t o  c o n t r i b u t e  t o  t h e  growin4 concern o v e r  t h e  energy 

c r i s i s  and t h e  p o l i c y  vacuum i n  Washington appeared as a  f u l l - p a g e  ad i n  t h e  

New York Times on Yovember 17, 1974. It was e n t i t l e d  "An Energy M a n i f e s t o "  and --- 
it  made t h e  f o l l o w i n g  p o i n t s :  



" The n a t i o n ' s  o b j e c t i v e  f o r  t h e  coming decade should be s u b s t a n t i a l l y  I 

g r e a t e r  energy se l  f - s u f f i  c i  ency. Th i s  means i n c r e a s i n g  domest ic p roduc t i on  

o f  conven t iona l  c rude o i l  , n a t u r a l  gas, and ooal . The resources a r e  t he re .  

They must be developed. 

" A r e t u r n  t o  a  f r e e  market f o r  o i l  and n a t u r a l  gas should be a  near- term 

goal .  Th i s  i s  t h e  most immediate s tep  ou r  coun t r y  can t a k e  t o  b r i n g  about 

g r e a t e r  energy s e l f - s u f f i c i e n c y ;  t h e r e  i s  no e f f e c t i v e  s u b s t i t u t e  f o r  

hav ing i n c e n t i v e s  a t  t h e  r i g h t  l e v e l .  We know o f  no b e t t e r  mechanism f o r  

f i n e - t u n i n g  i n c e n t i v e s  than t h e  marketp lace.  I f  h igher  energy cos t s  bear 

t o o  hard on t h e  poor, t h i s  can be ame l io ra ted  through t a x  r e l i e f  o r  o t h e r  

means. !3ut a r b i t r a r y  and misguided c o n t r o l s  t h a t  de lay  t h e  development o f  

a d d i t i o n a l  supp l i es  w i l l  o n l y  exacerbate t h e  under-employment and o t h e r  

problems o f  t h e  poor. 

" T imetab les on environmental  o b j e c t i v e s  must be r e l a t e d  t o  energy needs 

and o t h e r  n a t i o n a l  p r i o r i t i e s .  There i s  no i r r e c o n c i l a b l e  c o n f l i c t  between 

a d d i t i o n a l  energy suppl  i es and a  c l eane r  environment . 
" For  t h e  l o n g  term--by 1990 o r  thereabouts--we should  a im f o r  some su rp l us  

i n  domest ic energy supp l i es ,  as t h e  b e s t  guarantee o f  reasonable  p r i c e s .  

" To h e l p  m in im ize  dependence on f o r e i g n  o i l ,  we must conserve energy by 

e l i m i n a t i n g  was te fu l  use o f  i t . But we should  d i s t i n g u i s h  between c u t t i n g  

o u t  f a t  and c u t t i n g  i n t o  muscle. To r e t a i n  t h e  musc le- - i  .e., t o  m a i n t a i n  

a  dynamic economy and t o  c r e a t e  more jobs--we w i l l  need more energy. 

" The p r i c e  o f  "new" n a t u r a l  gas should  be decon t ro l l ed ,  t o  p r o v i d e  an 

economic i n c e n t i v e  f o r  acce le ra ted  e x p l o r a t i o n  f o r  t h i s  f u e l  and t o  d iscourage 

was te fu l  use of it. Th i s  can and should  be done now. 



" The Atlantic and  Pacific sectors of our outer continental shelf should be 

opened u p  for  exploration on an orderly, continuing basis. Obviously, we 

won't know how much oi l  and gas i s  there until we d r i l l .  B u t  we clearly 

should avail ourselves of the opportunity to find whatever additions to  

our national reserves may be 1 ocated in those areas. Environ~nental control s 

on dr i l l ing  should continue to  he s t r i c t ,  b u t  excessive restr ic t ions and 

1 i t igat ion should n o t  be allowed to hold u p  projects to  provide additional 

energy. 

" U .  S .  companies should be encouraged t o  search for  oi l  and natural gas 

throughout the world, for  the maximum diversification of foreign sources 

of supply. Those supplies are  going t o  be required in the period before 

we can achieve a surplus. Our government should continue to give U .  S .  

companies the same tax treatment t h a t  other major countries accord the i r  

companies operatinq abroad. 

" Deepwater terminals enabling the largest tankers to  deliver foreign o i l  

t o  the U .  S. should be bui l t  without delay, for environmental reasons 

as well as t o  provide the lowest transportation costs for  the large 

volumes of oil  we will have to import for a t  least  the next decade. 

" Provision should be made for  security stockpiling of oil  t o  help t ide  us 

over i f  another supp1.y disruption occurs. 

" Public transportation should be improved through the development of a 

comprehensive National Master Transportation Program t h a t  would take into 

account a l l  of the nation's transportation needs and would provide enough 

money to  do an adequate job nationwide. 

" Goals and scheduled programs should be set  for  commercial development of 

alternate energy sources--primarily coal in liquid or gaseous form, nuclear 

and solar  energy, and possibly o i l  from shale--so they can carry an  important 

share of the energy load as soon as possible. , 



C)n December 29, 1974, Mob i l  r a n  a  second f u l l - p a g e  ad i n  which i t  

summarized i t s  ma jo r  recommendations. 

" Government has an impo r tan t  and a f f i r m a t i v e  r o l e  t o  p l a y  i n  n a t i o n a l  energy 

p o l i c y :  r e c o n c i l i n g  c o n f l i c t i n g  i n t e r e s t s ,  ba lanc ing  va r i ous  n a t i o n a l  needs, 

f o r m u l a t i n g  po l  i c i e s  , s e t t i n g  o b j e c t i v e s ,  es tab l  i s h i n g  a p p r o p r i a t e  

i n c e n t i v e s  f o r  t h e  p r i v a t e  sec to r  t o  ach ieve  those o b j e c t i v e s ,  m o n i t o r i n g  

progress,  and p r o v i d i n g  l eade rsh ip .  

" The u l t i m a t e  o b j e c t i v e  o f  a  n a t i o n a l  energy p o l i c y  should  be t o  ensure 

t h e  economic and s t r a t e g i c  s e c u r i t y  o f  U. S .  energy supp l i es  so t h a t  we 

can d i sen tang le  energy problems f rom i n t e r n a t i o n a l  p o l i t i c a l  problems. 

" To h e l p  m in im ize  ou r  dependence on f o r e i g n  o i l ,  we should  aim t o  e l i m i n a t e  

a l l  waste i n  t h e  use o f  energy and should  i n i t i a t e  long- te rm programs t o  

ach ieve  more -e f f i cen t  use o f  energy. Bu t  we must r e a l i z e  t h a t  these a lone 

cannot do t h e  whole j ob ;  we must develop a d d i t i o n a l  energy supp l i es  concur ren t -  

l y .  To ma in ta i n  a  dynamic economy, we w i l l  need more energy, n o t  1  ess, even 

i f  demand qrows a t  a  s lower  r a t e .  

" The n a t i o n a l  o b j e c t i v e  f o r  t h e  cominq decade should be a  s u b s t a n t i a l  i nc rease  

i n  domestic p roduc t i on  o f  t h e  r e a d i e s t  energy sources: conven t iona l  c rude 

o i l  , n a t u r a l  gas, coa l  , and nuc lea r  power. 

" A r e t u r n  t o  a  f r e e  market f o r  o i l  and n a t u r a l  gas should  be a  near- term 

goal .  P r i c e  c o n t r o l s ,  quotas,  and a l l o c a t i o n s  - encourage wastefu l  use, 

d iscouraae development o f  a d d i t i o n a l  supp l i es ,  and b u i l d  i n  d i s t o r t i o n s .  

A f r e e  market w i l l  p rov i de  more e f f i c i e n t  d i s t r i b u t i o n  immediate ly  and, 

over  a  p e r i o d  o f  t ime,  w i l l  b r i n g  o u t  adequate supply a t  c o m p e t i t i v e  p r i c e s .  

" Removing f e d e r a l  p r i c e  c o n t r o l s  f rom newly d iscovered n a t u r a l  gas would 

p rov i de  i n c e n t i v e  f o r  i n t e n s i f i e d  e x p l o r a t i o n  and would d iscourage 

was te fu l  use o f  t h i s  va l uab le  f u e l .  



" P u b l i c  t r a n s p o r t a t i o n  should  be adequate ly  funded, based on t h e  development 

o f  a  comprehensive master  p l an  t h a t  would t ake  i n t o  account - a l l  o f  t h e  

n a t i o n ' s  t r a n s p o r t a t i o n  needs. It should  enable us t o  move more people 

and more goods w i t h  l e s s  energy. 

" We should  r e l a x  l i m i t a t i o n s  on s u l f u r  emissions t o  t h e  e x t e n t  t h a t  we can 

do so and s t i l l  meet p r imary  a i r -qua1  i t y  standards designed t o  p r o t e c t  

p u b l i c  hea l t h .  Th i s  would make more U. S.  coa l  usable  and would lower  

t h e  c o s t  o f  heavy r e s i d u a l  f u e l ,  most o f  which has t o  be impor ted.  

" T imetab les on env i ronmenta l  o b j e c t i v e s  should be r e l a t e d  t o  t h e  c o u n t r y ' s  

energy needs and o t h e r  p r i o r i t i e s .  There i s  no insuperab le  c o n f l i c t  

between a  c leaner  environment and a d d i t i o n a l  energy suppl ies- -energy t h a t  

w i l l ,  i n  f a c t ,  be needed t o  con t i nue  t o  c lean  up t h e  environment.  We need 

a  ba l  anced approach. 

" We should  begin  t o  open t ? e  A t l a n t i c ,  P a c i f i c ,  and Alaskan sec to r s  o f  ou r  

o u t e r  c o n t i n e n t a l  s h e l f  f o r  e x p l o r a t i o n .  A l though we won ' t  know how much 

o i l  and gas can be found and recovered u n t i l  we d r i l l ,  we must a v a i l  

ou rse lves  o f  t he  o p p o r t u n i t y  t o  f i n d  whatever new reserves  may e x i s t  i n  

these areas. Environmental  c o n t r o l s  on d r i l l i n g  should  con t inue  t o  be 

s t r i c t ,  b u t  excess ive r e s t r i c t i o n s  should n o t  be a b l e  t o  b l o c k  p r o j e c t s  

t o  produce more domest ic energy and min im ize  ou r  dependence on o t h e r  

coun t r i es .  

O Deepwater r e c e i v i n g  t e r m i n a l s  t o  enable  super tankers  t o  d e l i v e r  o i l  t o  

t h e  U. S.  should  be b u i l t  w i t h o u t  de lay  f o r  s a f e r  and more e f f i c i e n t  

hand1 i n g  o f  impor ted o i l  , on which t h e  U. S. w i l l  be h e a v i l y  dependent 

f o r  years  t o  oome. 

" W e s h o u l d d e v e l o p a U .  S . - f l a g f l e e t t o t r a n s p o r t s i g n i f i c a n t v o l u m e s o f  

our  o i l  impor ts .  



" We should p rov ide  s e c u r i t y  s t o c k p i l i n g  o f  o i l  f o r  use i n  t h e  event  o f  
I 

ano ther  supp ly  d i s r u p t i o n .  

" S p e c i f i c  goals  and t ime tab les  should be s e t  f o r  development o f  a l t e r n a t e  

energy sou rces - -p r ima r i l y  l i q u e f i e d  and g a s i f i e d  coa l ,  sha le  o i l ,  and 

nuc lea r  and s o l a r  energy--so t hey  can p l a y  an impor tan t  r o l e  i n  energy 

supp l i es  as soon as poss ib l e .  

" For  t he  l ong  term--around 1990 o r  la te r - -we should aim f o r  a  surp lus  of 

domestic energy suppl i e s  f rom a1 1  sources. 

Between t h e  two dates, Mobi l  r a n  e i g h t  sma l l e r  ads t h a t  presented i t s  

case i n  more d e t a i l .  On January 26, 1975, ?4obil o f f e r e d  i t s  t h i n k i n g  on 

conservat ion.  These a r t i c l e s  a r e  r e p r i n t e d  here as t hey  appeared i n  t h e  

New York Times. --- 



A week ago we published an "energy mani- 
festo" in this newspaper, listing what seemed to 
us to be the priorities for a national energy pol- 
icy. We took this step, not because we have all 
the answers-nobody does-but because we 
believe we can make,a useful contribution to an 
informed natlonal debate. 

Today we want to discuss the basic question of 
how much energy the United States will need. 

The U.S. now consumes about 17 million bar- 
rels of oil, and 63 billion cubic feet of natural 
gas, a day. Oil and natural gas (plus liquids ex- 
tracted from natural gas) inake up about 77% of 
our total energy consumption. 

But only a little over three-fifths of the oil we 
use is produced within the United States. This 
meanssome 6 million barrels aday of oil-nearly 
40% of what we use-must be imported. While 
the U.S. still produces almost all the natural gas 
it uses. oil imports have been rising as domestic 

has declined. 
A key objective of national energy policy must 

be to reduce this dependence on foreign- oil. 
Political considerations and~the costs of that oil 
make this imperative. The costs are driving.the 
U.S. balance of payments increasingly into the 
red, jeopardizing the international monetary sys- 
tem, and causing the transfer of basic wealth 
and strength away from the United States. 

There are several ways to reduce dependence 
on foreign oil. We can use less. We can produce 
more of our own. And w e  can increase the pro- 
duction of coal from the truly huge domestic re- 
serves of it. , 

Curiously. many people are urging the first ap- 
proach- using less-as the complete answer. 
We think this is a prescription for disaster. While 
we can and should cut out waste, we are going 
to need more energy-not less-in the years 
ahead. Disproportionately large conservation ef- 
forts that inhibit expansion of supplies will tend 
to lock the nation into, a posture of zero eco- 
nomic growth, probably producing widespread 
economic dislocation, large-scale unemploy- 
ment, and a general lowering of living standards. 

In particu,lar, a policy of no economic growth- 
or very low growth-penalizes the poor. Eco- 
nomic growth and hence living standards de- 
pend critically on abundant energy\supplies, and ' 

millions of ~mericans have not yet achieved 
adeauate living standards. With our population 

still growing, asit is, a no-growth economy w6uld 
mean less and less for everyone. 

We also need more energy to protect, and 
expand on, the environmental gains we have 
made. As one instance, emission controls.on.au- 
tomobiles added 4 billion gallons to our.national 
gasoline consumption in 1973. We could .use 
less gasoline if we had an adequate system of 
public transportation. But that's yei4rsaway;. By , 

the same token, improved gasoline mileage 
built into new cars can exert real impact on gaso- 
line consumption only over a period of several -. 

years. 
Since cutting out waste is only part of the an- 

swer, we need to produce in this country enough 
of the energy we use to enable us to disentangle 
energy questions from those of international 
politics. No great power can be comfortable as 
long as it is excessively dependent on other 
countries for essential raw materials. A vigorous 
U.S. domestic energy program would hake a 
major contribution to the development of an or- 
derly international economy with a free flow of 
goods, services. and investment. 

So, for the next decade at least, the focus 
must be on cutting out waste and developing 
additional energy supplies.' In the near. term- 
for at least the next 20 years-this means mainly 
oil, natural gas, coal, and nuclear power. By how 
many percentage points should we improve our 
energy self-sufficiency? We don't know. Be- 
cause to answer that question we have to know 
how much oil and natural gas is available to 
supplement thevast U.S. coal reserves. And we 
won't know that until we drill a great many more 
wells, onshore and offshore. ' 

For the long term, our aim should be a surplus 
of energy of all kinds. We will never be able to 
predict to. the last decimal what the aggregate 
of individual needs will be. Prudence argues 
that we should err on the side of a moderate sur- 
plus. A surplus will enable us to continue clean- 
ing up our environment and will facilitate 
responsible economic growth. It will avert or al- 
leviate foreign dependence and related prob- 
lems. It will give us more discretion in whatever 
we as a nation want to do. 

So our objectives are clear. Eliminate waste. 
lncrease domestic production of crude oil, nat- 
ural gas, coal, and nuclear power. Aim for a mod- 
erate long-range energy surplus. 



November 24, 1974 (Sun) 

Mobil believesthe nation's energy goal can be . 
simply stated: In the coming decade, to produce 
a larger proportion of the energy we use; in the 
longer t e ~ ,  to achieve a reasonable energy sur- 
plus. Sincenobody can forecast exactly how 
much energy the U.S. will need, it will ,be pru- 
dent to end up with too much rather than not 
enough. 

But befo'ie we- talk =bout surpluses, or. even 
imprqved self-sufficiency, we have toask: &hy 
the presentcrisis? Whatwent-wrong?. . .. 

The questions are necessary, because a nation 
should be able. to learn from its past mistakes. 

, MistakPiil'is 20'years old: In 1954 the U1S. im- 
posed. price cqntrpls on natural QF. shipped 
across state. lines. In its eagerness to protect 
theconsumer, the government focused on low 
prices for the shod term. It gave short shr(lt to . 
the consumer's long-termstake in becurib and 
adequacy of supply. The artifiiially depressed 
price of natural gas has produw todags short- 
age of natural gas, by stimulating demand while 
reducing the incentive to look for new suppties. 

' Even under the best,conditioni, this. shortage 
will be withus for years, and it will pobably get 
a good deal worse before it gets any better. 
Mistake $2 was the tailure in past years to allow 
oil companies to press the search for. oil. and 
gas fully,enough on the U.S. outer continental 
shelf. Reaction to the SantaBarbarespill caused 
too many people to lose their perspectiye.. We 
must work to prevent spills and, at the same 
time move ahead to try40 assure adequate 
supplies. . .  . . . 
Britain will be self-sufficient in oil-about 1980, 
because it has actively promoted exploration 
under .the seas around it: whilethe U S .  still 
puts "off limits" signs on thmmnds of.-square 
miles of outer continental shelf waters; . 
Mistake 83 was the failure to ~ermitmnstruc- 
t~on of the Alaska pipeline toh'gin m u d  eartier. 
The pipeline faised legitimate questions abut 
the environment. But scare tactics led to over- 
reaction. Result: the line-designed to safe- 
guard both terrain. and wildlife on the basis of 
probably the most detailed ecological analys\s 
ever made-was unnecessarily stalled in the 
courts and in Congress when it should'have 
been pumping oil' into the American economy. 
Mistake #4 was the'nation's snail's-pacejdevel- 
opmentof other energy sources. Construction 
of atomic power plants has been delayed for a 
var~ety of. reasons. Coal-our country's most 
abundant energy source-was clobbered from 
all sides. It couldn't compete with the artificially 

WRONG? 

law ,cfl&, / m d  on.nature1 gab (which In 
turn held dawn the price of another competitor, 
home- heating oil), nor could it compete .with 
lowco~t  foreign oil in the, Fifties and Sixties. 
Finally, a lot of coal was made unusable bytight 
limitations on sulfur content; 
Ironically, tm, the expeclati~n~~fcheap'atomic 
energy .discouraged investments.in new coal 
mines-so that ttie cowntry got the worst of both 
worlds. There weie and are legitimate environ- 
m&ntal concerns kith both atomic energy and 
coal. But the nation has'letitself be steered 
away from the: basic question: "How much 
energy do need, how'soon, and at',what 
economic.and other c&t?" ' ' . 

Mistake 85 was ihs naive be1ief.b~ many that 
,we could rely indeftnitoly cnl gettlng all the 
, foreign oil we wanted at the price we wanted - topay for it-= that we could contlnue to waste 
energy and avad correcting mistakes #I .  2, 3. 
and 4. 

U.coulU havebeen worse, of course. Remem- 
her the people who wanted to make. the U.S. 
even more dependent on foreign oil. while assur- 
ing you that "national. petroleum securitf" was a 
fiction devised by oil barons to keep domestic 
petroleum prices up? Remember the people 
whosaid not to worry about balance-of-payments 
problems..because these'always righted them- 
selbas? And the instant tax expertseage? 9 
make sweeping changes, with little. cqncetn for 
the consequences7Fortunately, we didn't go all 
theway down any of.thase primrose paths.' .. . ., 

Evmso, for at least another 10 years, thetI.S: 
isgoing to be heavily dependent'on imported oil 
(coming increasinglyfiom the Middle' East],< be- 
c a w  of the long IeadiimesthatBre unavqidable 
both in conserving energy 0.n.a large 'sale and 
i n  developing additiorial'supplies. 
, >To make aeubstadiel reduction inenergy use 
wiH- requlre large investments'by industry,: new 
bullding standards "for stnr'ciures of all 'sorts, 
large numbersof low-horsepower cars replacing 
highe~.horsebwer.kars year after year, the de- 
.velopment of adequate public transportation 
systems, and other efforts. ; 

It will take years, and very substantial invest- 
ments, to discover and dehlop a new offshore 
ail field.oi'to'get a nbw coal mine into operation 
or a nuclear power plant built. 

Remember thiswtie? anyone tells you we can 
wait 10,yean. toeven irritiate any major effort. 

Next week: "Alternateenergy sources" 
. . 



Last week in this newspaper, we pointed 
out the need for additional energy supplies to 
enable the U.S. to disentahgle energy ques- 
tions from those of international politics. Even- 
tually this may involve tapping some fairly 
exotic sources. 

But alternate energy sources are not a near- 
term alternative to conventional crude oil, na- 
tural gas, and coal. 

In fact, it is the pear term that is trouble- 
some. In the longer term we can develop the 
United States' strong natural resource base 
enough to become self-sufficient in energy 
and even to achieve a reasonable surplus. 

It is all a matter of timing. Timing and bil- 
lions of dollars. 

Since lead times in energy are unavoidably 
long, we as a nation must start planning now. 
This planning has to comprehend three broad, 
overlapping time frames. 

Time frame 1: For about the next 10 to 15 
years, we have no feasible alternative to con- 
tinued reliance on crude oil and natural gas 
for most of our energy, with an increasing 
need for imports in the years just ahead. We 
therefore have to push ahead with exploration 
worldwide, including the U.S. offshore, to find 
and develop additional reserves. 

Simultaneously we must make greater use 
of the very large U.S. deposits of coal, our 
most abundant fossil fuel. Coal can replace 
a good deal of imported oil without abandon-. 
ment of air-quality standards and without irre- 
sponsible strip-mining. 

Coal is in short supply today. To mine sub- 
stantially greater quantities will require very 
large investments, a lot of critical materials, a 
good deal more skilled labor, and the years of 
lead time needed to marshal and apply these 
ingredients. Continued research on ways to 
reduce sulfur emissions will have to proceed 
simultaneously. . ' 

Toward the mid-1980s nuclear power 
should begin to play a significant role in  gen- 
erating electricity and freeing up oil and na- 
tural gas for other uses. There remain some 
environmental problems, but lead times could 
probably be cut in half by setting generally 
applicable siting, safety, and environmental 
standards, instead of negotiating such factors 
separately for each site. 

This first time frame is so critical to our 
country's economic security that, even with 
maximum conservation, we have almost no 
options in our choice of large-scale energy 
SOU rces. 

Time frame 2: Beginning around 1985 to 
1990, we will probably see heavy and grow- 
ing stress on synthetic oil and gas, known 
in the trade as syncrude and syngas. At this 
juncture it seems probable, for a number of 

reasons, that coal will eventually become a 
more important source of synthetic fuels than 
shale. 

There is more coal than shale available for 
mining at relatively low cost. And we won't 
need to mine and handle as much coal to pro- 
duce a given quantity of syncrude or Syngas, 
since a ton of coal will yield two to three times 
as much of these synthetic fuels as a ton of 
shale will. 

In time,frame 2 there also will be continued 
growth in nuclear power. And somewhere 
down the road we expect a new type of re- 
actor-the nuclear "breeder," which would 
make nonfissionable material fissionable-to 
enlarge the supply of nuclear fuel. 

Time frame 3: Sometime after the year 2000, 
fusion and solar energy can probably begin to 
contribute importantly to energy supply. At a 
minimum, this will require major scientlfic 

-and technological advances. Probably noth- 
ing less than fundamental breakthroughs- 
which, by their nature, can't be predicted or 
counted on-can arrest the trend to higher 
energy costs. 

Solar power seems to be everybody's favor- 
ite, because sunlight is an enormous, depend- 
able energy source and poses no pollution 
problems (though the apparatus involved, 
spread over a good deal of ground, will un- 
avoidably pose some environmental problems, 
at least in the esthetic sense). There are indi- 
cations that we could be using solar cooling 
in 10 to 15 years. Local solar power gener- 
ators to produce electricity for residential use 
may begin to be commercial in the next dec- 
ade. But really large-scale use of solar energy 
before the end of this century is unlikely. 

If the U.S. is to realize the bright promise 
implicit in these alternative energy sources, 
we must undertake continuing, long-term re- 
search and development work on a very large 
scale, and we must start now. Otherwise there 
will be few if any major scientific and techno- 
logical advances, and almost certainly no 
fundamental breakthroughs. 

But we have to ask ourselves: 
How much are we willing to pay to become 

essentially independent of other countries 
with respect to energy supplies? 

We cannot duck this question. ~ n e ' r ~ ~  
prices must cover prospective costs, includ- 
ing the cost of capital. In the last analysis it is 
the rate of return on capital in the privately 
owned energy industries that will determine 
whether the job gets done. 

No company is going to be able orwilling to 
borrow and invest on the scale that will be 
required unless the prospective rate of return 
on such investment-the ratio of earnings to 
assets-is adequately attractive. 
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Now we want to tackle the question of drill- 
ing for oil and natural gas under the oceans 
around our coasts. Speciflcally, we are talking 
about the Atlantic and Pacific outer continen- 
tal shelf areas of the U.S., where no leasing or 
drilllng in federal water8 is~presently taking 
place. 

The U.S. supply-and-demand outlook for 
energy is pertinent to any discussion of the im- 
portance of these offshore areas. 

Conventional oil and natural gas, which to- 
day furnish over three-quarters of the energy 
.Americans use, will still be furnishing about 
two-thirds of our energy by 1985. This projec- 
tion takes into account a substantial rise in the 

. production of coal and nuclear power and a 
little production of synthetic gas and oil. 

Today Americans are consuming oil and 
natural gas at the rate of 28 million barrels a 
day of "oil equivalents." 'That figure (and that 
term) includes the nearly 17 million barrels a 
day of oil we use plus our natural gas consump- 
tion translated Into oil equivalents onthe basis 
of heat value, or British thermal units. 

We produce 21 million of these 28 million 
barrels a day of oil equivalents, leaving a gap 
of 7 million barrels a day of oil equivalents to 
be imported. 

By 1985 U.S. demand (even after conserva- 
tion efforts) may be about 35 million barrels a 
day-around 25% higher than today's 28 mil- 
lion. But the production of oil and gas from 
presently proved reserves will drop by 1985 
from the present 21 mlllion barrels a day of oil 

equivalents to around 9 milllon barrels daily. 
This wlll leave a gap of about 26 milllon bar- 
rels a day of oil equivalents-far more than 
today's total U.S. oil and natural gas produc- 
tion-to be made up by imports and by oil and 
gas from reserves stlll to be found and proved. 

Of all the remaining areas in the United 
States, the offshore appears to ut to be :he 
most promising and to offer the largest poten- 
tial for significant new oil and natural gas dis- 
coverles. 

How large? 
You can get a lot of answers to that question 

-all of them tentative and all of them carefully 
qualified. 

Even with extensive geological and geo- 
physical data, estimates of still-undiscovered 
offshore reserves are highly subjective and 
therefore vary widely. What it comes down to 
is that there is simply no way of knowing how 
much oil and gas exists in a given area until 
that area is drilled extensively. 

But if we want to work toward a secure do- 
mestic energy supply, we clearly must avail 
ourselves of the opportunity to find whatever 
additions to our national reserves may be lo- 
cated in undrilled offshore areas. 

We have some pretty reliable information 
about the lead times involved. The elapsed 
time from the first U.S. government announce- 
ment of a proposed offshore lease sale to ac- 
tual production-assuming you find oil or gas 
in commercial quantities-ranges from about 

.four years to more than 10 years even in such 
familiar waters as the Gulf of Mexico. In new 
areas such as the Atlantic offshore, lead times 
could lengthen substantially. 

All of which underscores the urgency of 
action now to begin opening the Atlantic and 
Pacific sectors of our outer continental shelf 
for exploration on an orderly, continuing 
basis. 

Since we want to disentangle U.S. energy . 
questions from those of international politics ... since alternate sources cannot exert major 
impact on our energy supplies for more than 
another decade ... since even a strong program 
of energy conservation will show substantial 
results only over a period of several years ... 
and since all energy poses some environmen- 
tal risks, the simple truth isthat for at least the 
next 15 to 20 years we are going to need all 
the environmentally acceptable domestic en- 
ergy we can produce, from all sources. 

Oil companies. have .drilled about 19,000 
wells in U.S. offshore waters, and produced 
some7 billion barrelsof oil and33trillioncubic 
feet of gas offshore, over the past quarter- 
century-with only four spills that caused seri- 
ous pollution. All were cleaned up quickly. 
There is no indication that any of the four 
caused lasting damage to the environment- 
not even the sensationalized Santa Barbara 
spill in 19E9. 

We believe the choice is clear: more off- 
shore oil and gas, or greater dependence on 
high-cost, politically insecure oil. We believe, 
too, that most Americans understand this and 
comprehend that all of life requires reason- 
able compromises and trade-offs. In our view 
the combination of modern technology and hu- 
man concern is adequate to the task of pro- 
tecting our physical environment. 

Next week: "Decontrol 'new' natural gas." 
For free copies of this entire series,write to: 

Mobil, Room 645X, 150 East 42nd Street, New 
York, N.Y. 10017. We will mail them right after 
the last in the series. 
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Earlier i n  this ongoing discussion of na- 
tional energy policy, we pointed out some mis- 
takes our country has made with respect to 
energy supplies. 

As the result of one of the biggest of those 
mistakes, natulal gas-which furnishes.about 
30% of the energy used i n  the United States 
-is being rationedin much of the country. 

Utility companies are. having to turn away 
new customers who want this clean-burning 
fuel. 

Some factories that use natural gas may 
be having to clbse for days at a time again 
this winter. 

Some schools will probably have to close 
off andon, juqtas last year. 

Reason: Domestic production of natural gas 
is declining and is nowhere near being able 
1.7 meet demand.. Praved reserv.es of natural 
gas (excluding gas on the North Slope .of 
.c.Iaska, which is  years away from market) 
i : . ~ ~ c  i ' : ~ ; p ~ d  every yezr sicce 1967. OUT con- 
r-..rn~ption has beer1 -olrlstrippinq additions to 
if..tL;t.r\!es-a silrratisn which obviously cannot 
c;:!ir~ilciridefinitely; ' 

Yet geologisls arc cor,vinced, on the basis 
of pretty solid. evidence. that there are very , 
substantial quantities of .doinestic natural gas 
still to be discoyered. 

Why this anomaly? Why such famine amid 
potential plenty? 

Partly"because most of the U.S. offshore 
areas are off limits to exploration for oil and 
natural gas, but mainly because theconsumer 
has been "'protected" into a shortage. through 
misguided government regulation. A shortage 
that is already severe and will.worsen before 
i t  improves. A man-made shortage-made 
largely in Washington, D.C. 

Twenty years ago the Federal Power Com- 
mission began regulating the wellhead prices 
of natural gas destined for interstate com- 
merce-that :is, the .price paid to the producer 
for this gas. The FPC set the price so low that 
demand was'artificially stimulated and waste- 
fu l  use erico'uraged-whi'le the same low 
prices reduced the economic incentive and 
the funds available to explore for additional 
supplies. : . . . 

This is a foolproof way to produce a short- 
age. It has worked; with a vengeance. It will 
take years to ,find and develop and produce 
enough natural gas to begin to remedy the 
shortage, even if the outer continental shelf 
along the Atlantic and Pacific coasts is 

opened for exploration. 
Our government's regulation has helped to 

create a market for expensive gas from soch 
countries as Algeria and possibly the Soviet 
Union. The U.S. has approved the ipportation 
of liquefied natural gas from overseas that 
will cost several times as much delivered to 
New York harbor as domestic gas delivered 
here. 

The arbitrarily low price our government 
has put on natural gas has had other fully pre- 
dictable results. 

Coal simply could not compete with such 
underpriced gas, so coa l  production lan- 
guished. I t  will take years and very large capi- 
tal investments and a lot of skilled labor to 
increase the production of low-sulfur coal sub- 
stantially. 

Another result: utilities, unable to get ade- 
quate supplies of'natural gas or of coal low 
enough in  sulfur content to meet clean-air 
standards, made a massive switch to heating 
oil. Th~s  tightened supplies of heating oil and 
increased imports. 

Look at what has happened in  New England. 
Since it could not get enough natural gas, this 
region has come to rely on heavy residual fuel 
-nearly all imported, mostly from Venezuela. 
Since this fuel is made from foreign oil, utility 
companies and other users in New England 
are having to pay very high prices for i t  today. 

The Washingfoh Post, which calls the gov- 
ernment's policy on natural gas "a monument 
to the influence of senators and congressmen 
from the urban states," said in  an editorial 
more than a year ago: 

"...the federal government's misguided 
effort to hold down the price of natural 
gas is going to cost the residential con- 
sumer a lot of money ... Because the 
FPC holds the price of natural gas too ' 

low, there is a shortage, and because . 
there is a shortage, we must buy'a syn- .' 
thetlc substitute that costs three times 
as much. Who is  saving money for 
whom?...The solution is to deregulate 
the priceof natural gas at the well." 

Congress can and must begin reversing 
this situation. Costs of natural gas to the con- 
sumer would rise as new, higher-priced gas 
supplies are added, but the rise would be re- 
strained by the fact that "old" gaswill stay at 
essentially the same price. Decontrol of "new" 
gas is a major step toward improving the U.S. 
energy base. 
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6. Some essential facilities 

So far in  this series we have talked about 
the need to produce more domestic oil and 
natural gas (onshore and offshore) and more 
domestic coal, among other things. But the 
discovery and development of new reserves 
(especially offshore) and the opening of large 
new mines take years. 

There are, however, things we can be doing 
now. Today we want to talk about these: 

(1) Deepwater terminals and U.S.-flag ships. 
Worldwide. most crude oil carried across the 
oceans is transported in  Very Large Crude 
Carriers. vessels ofr16U,000 deadweight tons 
or more-VLCCs for short. More than 60 ports 
around the world can accominodate these ves- 
sels. But no U.S. port can come anywhere near 
taking them, although they carry oil at a much 
lower cost per barrel than smaller vessels do, 
which obviously benefits the consumer. 

Fortunately, modern technology makes it 
possible to build unloading terminals for these 
vessels offshore. This can obviate the need 
to build new ports in the traditional sense 
when this involves dredging harbors and 
disturbing marine life. Instead, oil from a large 
tanker can be pumped into a sea terminal (we 
call i t  a single-point mooring) and thence 
through a submarine pipeline to a storage 
tank on shore. 

This solution~would be.environmentally pref- 
erable to the present alternatives-bringing 
oil to the U.S. in  smaller tankers (so that we 
ieed more of them, with the resilt that har- 
bors are clogged with vessels and the chance 
of a collision increases), or transferring the 
crude oil from a largetanker to smaller tankers 
at sea (an expensive operation). The sea ter- 
minals would normally be afmost invisible 
from land in most cases, and so would the 
VLCCs using them. 

Construction of deepwater terminals obvi- 
ously will do nothing to reduce our depend- 
ence on foreign oil. They will make i t  possible 
to handle oil imports more efficiently and 
more safely than we can with the present anti- 
quated facilities. There is no reason federal 
legislation to permit construction of these ter- 
minals should not be enacted now. 

Because of balance-of-payments considerg- 

,/ 
tions and the need for security of supply, 
we should develop a US.-flag tanker fleet 
to transport significant volumes of our oi l  .: 
imports. 

(2) Security storage. Japan and the coun- 
tries of Western Europe have long followed a 
policy of keeping :substantial security stock- 
piles of oil in storage, available for an emer- 
gency.Today the United States is increasingly 
dependent on imported oil, We must have our 
own stored oil supplies to tide us over in the 
event of another supply disruption. 

This raises a lot of questions: How much oil 
does the country need to store? Enough to 
bridge the gap between production and con- 
sumption for one month? Two months? 
Longer? Where should the oil be stored? In 
salt domes? Abandoned mines? How much 
will i t  cost? Who will pay? 

Industry, government, and others should be 
seeking answers to these questions, A proper 
storage program will help us limit our depend- 
ence on foreign oil until we achieve our goal 
of a national energy surplus. (If you wonder 
why oil companies don't go ahead with such 
a program on their own, the answer is that i t  
would be far too expensive. I t  could cost bil- 
lions of dollars.) 

. (3) Public transportation. We've said i t  
before, and we'll say it again: the nation needs 
to get moving with a National Master Trans- 
portation Program. We must stop dealing with 
highway construction, railroad needs, urban 
transit, airport improvement, and maritime re- . 
quirements in separate pieces of legislation 
with separate funding (when they are dealt 
with at all). 

Congress should appropriate directly 
enough money to do what needs doing. This 
approach could provide the flexibility to meet 
the changing pattern of our transportation 
needs. And i t  could allow us to move more 
people and goods with less energy. 

The time to begin is now. 
Next week: "The need for balance:' 
For free copies of this entire series, write to: 

Mobil, Room 645X, 150 East 42nd Street, New 
York, N.Y. 10017. We will mail them right after 
the last in the series. 

Copyrirlht 1374 Yi hi  1 Oil Corporat ion 



Today Americans are more aware of the im- 
portance of clean air a'nd water than at any 
time in our history. Also, we have made a good 
deal of measurable progress in  this direction 
in the past decade. Much of the credit for 
achieving these positive results must go to 
those people called environmentalists. With- 
out their urgings. we would not & as far along 
as we are. They can be justly proud of many of 
their successes. 

But let us review some of the less fortunate 
results of environmental activities: 

-Delaying the start of construction of the 
Alaskan pipeline for nearly five years means 
the U.S. will i n  the meantime have to import 
well over a billion barrels of oil that would 
otherwise have come from the North Slope. At 
today's high cost of foreign oil, thiswill create 
a drain of some $15 billion on the U.S. bal- 
ance of payments. That's an extra $15 billion 
of the American people's money handed over 
to oil-exporting countries. Not to mention the 
increase of billions of dollars in the cost of 
the pipeline. 

-The use of coal. our country's most abun- 
dant energy source, is being restricted se- 
verely in many areas by unnecessarily tight 
and inflexible limitations on. sulfur content. 
This has forced large users to switch to low- 
sulfur heavy fuel, nearly all of which has to be 
imported-at very high costs. 

-Construction and operation of nuclear 
power plants, which could have taken up some 
of the slack caused by insufficient domestic 
supplies of low-sulfw fuel oil and of natural 
gas, have been delayed. 

-Legislation spurred by environmentalist 
lobbyinglhas greatly increased U.S. gasoline 
consumption-by 6 billion gallons in 1974 
alone-through emission-control systems in- 
stalled on automobiles. Over the next three to 
four years the efficiency of automobileengines 
will drop still further, to meet that legislation's 
needlessly strict future standards within an 
arbitrarily short period of time. 

-Every one of these actions placed an ad- 
ditional burden on oil suoolies. At the same 
time, environmental pressures have delayecl 
much of the increased offshore drilling that 
might provide some of the additional natural 
gas and oil the U.S. needs as a dtrect result of 
environmentalists' actions. This has made the 
U.S. just that much more dependent on other 
countries for high-cost, politically sensitive oil. 

4nother environmental achievement is the 

requirement that federal agencies prepare 
comprehensive document8 known as envirort 
mental impact statements before they can pro- 
ceed with offshore leasesales or grant permits 
for construction projects of any real size. 
Among other things, these statements have to 
discuss alternatives to the proposed action. 
Environmental impact statements do provide 
needed safeguards but have too often been 
used as an obstructionist tool for delaying en= 
ergy projects. 

Perhaps what the United States needs now 
issocial and economicimpact statements that 
would detail the social and economic conse- 
quences of not going ahead with any given 
project-for instance, the number and types of 
jobs that will not be created ... the number of 
young people who will be unabte to attend col- 
lege if their parents are denied such jobs ... 
the im~ac t  on the environment of insufficient 
supplies of energy to continua cleaning up our 
air and water ... the increased de~endence on 
foreign countries for oil...and ,t'he effects of 
this on the U.S. dollar, the international mone- 
tary system, and our country's economic and 
political security. 

An adequate and secure supply of energy is 
not a discretionary item for our country. We 
have to strike a rational and workable balance 
between environmental risks and economic 
risks. 

It seems to us that our country's failure to 
attain this balance reflects a normal human 
tendency df people to go too far (and too fast) 
in  any gfven direction. We believe that, impor- 
tant as a cleaner environment is to all of us, it 
requires common-sense trade-offs. We be- 
lieve timetables often can and must be made 
flexible even while one holds firmly to objec- 
tives. And we are convinced of the need to 
assess very carefully the economic and socia4 
costs to our fellow citizens of any proposed 
course of action. 

Is all this to say that those of us in business 
have consistently been on the sidg of the an- 
gels, while the environmentalists have been on 
the other side? Of course not. People in busi- 
ness can be as wrong-headed as anyone. Cer- 
tainly too many of us in business were slow to 
become fully aware of what had to be done to 
ensure cleaner air and water. 

The problem is that over the past decade 
the pendulum has swung too far in one dlrec- 
tion. Now, to mix a metaphor, we think it's 
time to balance the scales. 
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The United States faces an immediate con- 
flict between the issuesof energy security and 
environmental concern. 

Increased use of coal now could help mini- 
mize the dangerously heavy U.S. dependence 
on politically sensitive, high-cost foreign oil, 
with the pressure that this puts on our balance 
of payments. Not to mention the problems 
another oil embargo could create for us. 

The U.S. has recoverable reserves of coal 
estimated at more than 800 times present an- 
nual production. Coal accounts for more than 
90% of U.S. fossil-fuel resources but provides 
less than a fifth of our current energy supply. 
The problem is that severe limitations on sul- 
fur content, at all levels of government, have 
made much of the country's coal unusable. 

We can make much more U.S. coal usable, 
and still meet primary air-quality standards 
designed to protect public health, by relaxing 
various of the sulfur limitations now in effect. 
And we could take another step forward by 
allowing utilities and other large users in 
certain locations to burn coal under still less- 
severe sulfur limitations on days when atmos- 
pheric conditions and prevailing winds make 
i t  safe to do so. 

Controls of this sort could be more rational 
than the stringent and inflexible controls we 
have now, and still protect public health. We 
need common-sense trade-offs to arrive at 
some happy medium midway between extrem- 
ists on either side of this issue, because it is 
essential that coal begin to furnish a larger 
share of our energy. 

Over the years coal has lost many of its tra- 
ditional markets to oil and natural gas-both 
of them cleaner, more convenient, and (espe- 
cially in the case of artificially underpriced 
gas) less expensive. In some places, nuclear 
power has displaced coal. 

Now, with domestic oil production insuffi- 
cient, with imported oil quadrupled in price, 
with a shortage of domestic natural gas, and 
with delays in nuclear power plant construc- 
tion, the stage would seem to be set for a 
comeback by coal. 

The comeback, however, is running into 
roadblocks. Existing limitations on sulfur con- 
tent will become still more severe in 1975, 
when more stringent regulations take effect. 
These provisions can create a serious energy 
crunch. We should face up to this now. 

Rapidly rising costs in coal-mining are an 
additional roadblock. 

Mining substantially greater quantities of 

coal will require not only appropriate actions 
bv the federal aovernment. but also larae cad- 
t i t  investmentsin coal-mining. The machineb 
and equipment industries also will have to ex- 
pand. New railroad lines to new coal-mining 
areas will have to be built, as will thousands 
of additional locomotives and railroad cars, 
plus barges and pipelines (to move coal in the 
form of slurry). Like most things in the energy 
business, all this will take not only money. but 
time as well. 

Another important reason to begin expand- 
ing coal-production facilities now is that in the 
1980s coal is expected to become a prime 
source of synthetic natural gas and synthetic 
oil (syngas and syncrude) on an increasing 
scale. By the year 2000, we will probably have 
little or no choice, since the Free World sup- 
ply of conventional oil and natural gas is ex- 
pected to fall far short of demand by then. 

Syngas is relatively advanced technologi- 
cally. A few plants to produce it are under con- 
struction now, and others are on the drawing 
boards. Syncrude production, however. re-, 
quires substantial additional technological de- 
velopment before commercial plants will be 
feasible. 

Large-scale production of these synthetic 
fuels will require the creation of a new indus- 
try, probably accompanied by new towns. 
Plants close to commercial size will have to 
be built and operated for extended periods to 
prove out the technology and to provide more 
precise information on costs. This will take 
years and a great deal of money. A plant capa- 
ble of producing 100,000 barrels a day of syn- 
thetic oil-less than 1% of U.S. consumption 
today-is projected to cost $1 billion. 

Involving as it will long-term commitments 
of so much money, this new industry will 
among other things require the prospect of an 
adequate return on investment and assur 
ances by our aovernment that oil-ex~ortina 
countries will not be permitted to destrby ne6 
U.S. eneravindustries throuah mani~ulation of 
crude oilbrices. 

- 
One central fact should be clear about coal, 

as about our other energy sources, actual or 
potential: We as a nation cannot rationally 
begin to assure intelligent utilization of our 
domestic energy resources in the absence of 
a comprehensive national energy policy. 

For free copies of this entire series, write to: 
Mobil, Room 645X. 150 East 42nd Street, New 
York, N.Y. 10017. We will mail them right after 
the last in the series. 

C o p y r i q ' i t  1974 ' , lo t i  1 Oil  C o r p o r a t i o n  
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Conservation alone is not enough: the past 

Some people maintain the United 
States should delay developing, 
additional energy supplies. They 
would rely entirely on conservation 
to  eliminate our dependence o n  
foreign oil-a dependence that now 
amounts to over 37% of the nearly 
17 million barrels a day of otl we 
Americans consume. 

The past is not an infallible guide 
to the future, but it can often be very 
instructive. Let's look at what hap- 
.pened to oil supply and demand in 
the U. S. over the past 10 years. 

As Chart 1 shows, consumption 
increased 51 O/O from 1964 through 
1974-an average of 4.2% a year. 
U.S. oil production. however, in- 
creased only 20% in this period. 
The gap between the oi l  we use 
and the oil we produce therefore 
widened during this decade, to- 
more than6 million barrels ,a day. 

This widening of the gap took 
place despite the fact that oil com- 
panies' capital and exploration out- 
lays just to find and develop oil and 
natural gas in this country exceeded 
$60 billion in the .I0 years through 
1974. An average of more than $1 7 
million a day, 365 days a year, for 
10 consecutive years. Even so. the 
gzp widened. 

Suppose oil companies had not 
made that massive effort. suppose 
they hed just stopped drilling and 
consequently had not found and 
proved any additionaldomestic re- 
serves. Suppose they had, instead, 
just produced oil from the reserves 
that had been proved by 1964. 
What would have happened? 

J 
1964 1974 

CHART 1 

As you can see from Chart 1, 
U.S. oil production would have 
clined between 1964 and 1974.The 
reason is that it takes a succession 
of major discoveries just to main- 
tain a country's production, much 
less to increase it, because once 
an oil field reaches its peak pro- 
duction, it thereafter ptoduces at 
an everidecreasing rate until it fin- 
ally peters out. Compared with 
many fields in other countries, U.S. 
f ields are quite old. and most of 
them are producing less and less 
oil each.year. No oil field contain- 
ing as much as a billion barrels has 
been found in the "lower 48" states 
of the U.S. since before World 
War I!. 

So, i f  no additional oil reserves 
had been proved up in this country 
between 1964 and 1974, produc- 
tion would have dropped by about 
5 million barrels a day in that pe- 
riod. The gap between the oil we 
use and the oil we produce would 
have widened even further, to about 
13 million barrels a day-over 75% 
of our total consumption. 

If we had'filled this gap of 13 mil- 
lion barrels's day with imports, the 
U.S. would now be running a crush- 
.ing balance-of-payments drain of 
over $50 b m  a year for oil alone. 
If we had tried to close the gap by 
drastic cuts in consumption, our 
economy would now probably be in 
jar worse condition than it is. 

Hard choices, those. Because 
when you talk about such massive 
cutbacks in energy supplies, you 
are talking about breadlines and 
human suffering. Very low eco- 
nomic growth at a time when our 
population is still increasing, even 
i f  at a slower rate, means a general 
lowering of living standards. Let 
nobody kid you about this. 

And let nobody persuade you 
that conservat~on alone could have 
kept our need for oil from growing 
during these past ten years. - Con- 
servation alone is not enough. We 
must continue to  develop addi- 
-fional supplies of energy while at 
the same time we work to eliminate 
waste in our use of it. 

In the space to the right, we take 
a look at the United States' future 
need for oil in light of what the past 
has taught us. 
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Conservation alone is not enough: the fuf ., . i.. ure . ,#$A 
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Some of the people who would like US. OIL from presently proved domestic re- 
to reduce the United States' de- CONSUMPT~ONANDSUPPLY serves (irlcluding those on the 
pendence on foreign oil argue that 3 North Slope of Alaska): just about 
the answer to the problem of en- half as much as today. 
ergy suppl~es is to slow our coun- What all this tells us is that - con- 
try's economic growth drastically servation alone cannot do the 
and thereby reduce our consump- 25 whole job. We proceed to de- -- 
t ~ o n  of energy. velop substantially greater domes- 

These people say we should not tic energy supplies. If  we do not, 
develop the United States' strong a America will be forced ether to in- 
energy resource base until we see crease its already heavy depend-' 
what a decade or more of intensive ence on oil imports or to cut energy 
conservation can do to reduce de- consumption in ways that will cre- 
rnand. Then, they say. we can de- 1s ate great economic and social 
termine whether there is a need for turmoil. h, 

additional supplies of energy. Today about 37% of the oil we 
We think this argument is not use is imported. Under even the 

only specious, but dangerous. 1D best of circumstances, i t  wil l  b e  
Look at Chart 2. d~fficult to reduce that percentage 
As we point out in the adjoining very much in the decade ahead. 

space, in commenting on the "his- - To come anywhere near holding 
tor~cal" half of the chart, the 1974 our own, we must continue. and in- 
gap of about 6 million barrels a day .tens~fy efforts to eliminate waste in 
between U. S. oil consumption and the use of energy, including the1 
production would have been about 

1964 a974 
waste required by overly severe en-: 

13  million barrels a day if  a no- 
"' 

vironmental restrictions. I t  is clear,! 
growth domestlc energy policy had CHART 2 however, that conservation alone 
preva~led from 1964 on. Or, alter- cannot do it all. 
natively, the U.S. would have had If this happened, our oil consump- We therefore must also proceed 
to slash consumpt~on to a point that tion in 1984 would be 8.5 m~l l ion immediately to develop the United 
would in all probabll~ty have cre- barrels a day higher than last year. States' strong energy resource 
ated enormous economic and so- lf,' however, consumption in- base. For at least the next 10 to 15 
c~a l  d~sorder. creases only half this fast-at what years, this means primarily conven- 

What about the future? How might be called a "conservation tional crude oil, natural gas, coal, 
mrrch oil will we Americans be us- growth rate" of 2.1% a year-it'stlll and nuclear power. , - 
ing by 1984, and what can we learn wi l l  be 3.8 million barrels a day The long lead times that are un-' 
from the recent past? higher than it was last year. (We avoidable in the energy industries 1 

As you can see from Chart 2 ,  have discussed in earlier ads the mean we cannot delay initiating the 
U S. oil consumption would rise by adverse economic and social con- development of add~t~onal U.S;en- 
a l~ttle over half between 1974 and sequences of an  inadequate ergy suppl~es. 
1984 if it continued to increase at growth rate.) Th~nk where we'd be i f  we'had 
the "histor~cal growth rate" of the Now look at how much 011 the held off on development over the 
preceding 10 years-4.2% a year. U.S, will be able to produce In 1984 past 10 years. 



APPENDIX I 

EQC STAFF SUMMARY OF 'COAL EXTRACTION R & @ PROGRAM' 

I n  p repa r i ng  t h e  Montana Enerqy P o l i c y  Study, t h e  EQC s t a f f  c u l l e d  a 

voluminous amount o f  resource  m a t e r i a l  . Occasional l y  t h i s  process y i e l d e d  

a newsworthy i t e m  as when t h e  EQC s t a f f  prepared and re leased  a summary o f  

a suppressed U.S. Department o f  I n t e r i o r  r e p o r t  on coa l  development i n  t h e  

West. That  summary was f i r s t  r epo r t ed  i n  a s h o r t  a r t i c l e  i n  t h e  EQC I ~ ~ w s ,  

Vol.  2, No. 2 ( J u l y  29, 1974).  It i s  r e p r i n t e d  below. 

MONTANA AS "NATIONAL SACRIFICE AREA" ?4AY BE NO JOKE 

Montana cannot make n a t i o n a l  energy p o l i c y ;  however, t h e  s t a t e  can 
t ry  t o  i n f l u e n c e  t h e  f e d e r a l  government when i t  makes i t s  p o l i c y .  
How t h e  s t a t e  can i n f l u e n c e  t h e  f e d e r a l  government and what e f f ec t s  
federa l  p o l i c i e s  can have upon t h e  s t a t e  wi  11 be examined i n  t h e  
EQC's energy p o l i c y  s tudy .  I n  pass ing Senate J o i n t  Reso lu t i on  24, 
t h e  1973 L e g i s l a t u r e  d i r e c t e d  t h e  Environmental  Q u a l i t y  Counc i l  t o  
under take t h e  p r e p a r a t i o n  o f  a s t a t e  energy p o l i c y  t h a t  w i l l  recommend 
an energy p o l i c y  which w i l l  " i n s u r e  a r e l i a b l e  and adequate supp ly  
of energy i n  a manner consonant w i t h  p r e s e r v a t i o n  o f  env i ronmenta l  
va lues and t h e  prudent  use o f  t h e  s t a t e ' s  a i r ,  l and ,  wa te r  and energy 
resources. "  There a r e  many hard ques t ions  w i t h  r espec t  t o  Montana's 
f u t u r e  a g r i  c u l  t u r a l  growth,  sus ta ined  economic development and main- 
tenance of environmental  q u a l i t y  which must be answered by t h e  d e c i -  
s i o n  makers as w e l l  as t h e  people o f  t h e  s t a t e .  The EQC's Energy 
P o l i c y  Study has been designed t o  be a t o o l  t o  a s s i s t  l e g i s l a t o r s  i n  
dec id i ng  where Montana wants t o  go i n  t h e  coming decades. The s tudy  
w i  1 1 be ava i  1 ab l  e i n  Noverber. 

Working . c l o s e l y  w i t h  t h e  Montana Energy Adv iso ry  Counci 1 (MEAC) , 
coord ina ted  by L t .  Gov. Ch r i s t i ansen ,  EQC has at tempted t o  uncover a 
f e d e r a l  energy po l  i c y .  D iscuss ion  d i sm iss i ng  a f e d e r a l  energy po l  i c y  
t h a t  w i l l  t u r n  Montana i n t o  a " n a t i o n a l  s a c r i f i c e  area"  should t a k e  
a l o o k  a t  a r e p o r t  on "Coal E x t r a c t i o n  R and D Program" by t h e  Coal 
E x t r a c t i o n  Task Force o f  t h e  Department o f  I n t e r i o r  (Decel.nber, 1973).  

Maximum r e l i a n c e  upon su r f ace  mined coa l  t o  meet long- te rm energy 
demand, "woul'd exhaust t h e  c u r r e n t  su r f ace  mine reserves  i n  t h e  West 
by 1996", accord ing  t o  t h e  Task Force r e p o r t .  Th i s  r e l i a n c e  upon 
surface ~ i i i ned  coal  , termed as " s t r a t e g y  1 " i n  t h e  r e p o r t ,  "would 
cause r a p i d  r e g i o n a l  changes and exhaust a ve r y  h i gh  p o r t i o n  o f  
r epo r t ed  su r f ace  reserves  i n  bo th  t h e  e a s t  and t h e  west  by 2000." 



Sur face mine deve l  opment r e 1  a t e d  t o  " s t r a t e g y  1  would cause an i n i t i a l  
r a p i d  t r a n s i t i o n  which may be f o l l o w e d  by r a p i d  downturn. "  "Th is  
focus (upon s u r f a c e  mined coa l  ) has r e c e i v e d  much a t t e n t i o n  because: 
( 1 )  Western 1  i g n i t e s  and subbi tuminous c o a l s  a r e  low i n  s u l f u r s ,  ( 2 )  
mine development i s  more r a p i d ,  ( 3 )  p r o d u c t i v i t y  i s  h i g h e r ,  ( 4 )  c o s t s  
a r e  l e s s  ( t h a n  underground mined coa l  ) ." The Task Force which authored 
t h e  r e p o r t  a l s o  found t h a t  r e l i a n c e  upon s u r f a c e  mined coa l  would n o t  
be dependable t o  meet t h e  ma jo r  p o r t i o n  o f  f u t u r e  energy demands. 

T h i s  r e p o r t  g i v e s  some i n d i c a t i o n  o f  t h e  e f f e c t  f e d e r a l  p o l i c i e s  may 
make i n  t h e  f u t u r e  o f  Rontana. I f  " s t r a t e g y  1 "  were implemented, which 
seerns t o  be t h e  p r e s e n t  f e d e r a l  p o l  i c y  t r e n d ,  t h e ,  a c c o r d i n g  t o  t h e  
r e p o r t ,  Montana would have a  22 y e a r  "Doom-bust" energy development 
c y c l e  w i t h  l i t t l e  long-range a c t i v i t y  o r  new mines opening a f t e r  t h i s  
p e r i o d .  The EQC does n o t  b e l i e v e  t h a t  a  r e l i a n c e  on a  s h o r t - t e r m  

7---  -- 
"boom-bust economy i s  i n  t h e  s t a t e ' s  b e s t  economic o r  env i ronmenta l  
i n t e r e s t .  The s t a t e d o F T h a v e  a  r e s p o n s i b i l i t y  t o  t h e n a t i o n  t o  h e l p  
s o l v e  t h e  energy c r i s i s  b u t  i t  a l s o  has a  s i m i l a r  r e s p o n s i b i l i t y  t o  
p r o v i d e  t h e  n a t i o n  and t h e  w o r l d  w i t h  a g r i c u l t u r a l  p roduc ts  which a r e  
a l s o  i n  c o n t i n u a l l y  i n c r e a s i n a  demand. The s t a t e  shou ld  n o t  r e l y  
upon t h e  f e d e r a l  government 's energy d e c i s i o n s  t o  determine i~ lontana ' s  
f u t u r e  because what i s  conven ien t  f o r  t h e  f e d e r a l  government i s  n o t  
n e c e s s a r i l y  what i s  good f o r  Yontana. 

It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  l a s t  two sentences o f  t h e  EQC News a r t i c l e  

were quoted as evidence o f  t h e  \Jest 's  growina r e s i s t a n c e  t o  Washingtcn p o l i c y  

d i c t a t e s  i n  a  r e p o r t  on r e g i o n a l  growth i s s u e s  prepared f o r  t h e  1J.S. Congress. 

(See A N a t i o n a l  P u b l i c  Works Investment  P o l i c y ,  i?ackgrounA papers prepared f o r  

t h e  Committee on P u b l i c  Works o f  t h e  I!.S. House o f  Represen ta t i ves ,  Committee 

P r i n t  93-49, November 1974. ) 

The f u l l  EQC summary o f  t h e  U . S .  Depar t f ient  o f  I n t e r i o r ' s  Coal E x t r a c t i o n  

Task Force Ccal E x t r a c t i o n  R&D Program ( r e v .  k c e m b e r  27, 1973) i s  reproduced 

below. 

Summary o f :  Coal E x t r a c t i o n  R&D Program by Coal E x t r a c t i o n  Task Force,  

U.S. Department o f  I n t e r i o r ,  12/11/73 as r e v i s e d  12/27/73 

Prepared by: Tom F r i z z e l l ,  EQC Research A n a l y s t  



ABSTRACT 

The r e p o r t  makes c e r t a i n  p r o j e c t i o n s  based upon: 

a.  t h e  amount o f  energy needed by t h e  U.S. 1975-2000 ( i  .e. 1985 

energy demand equals  124.9 x  1015 BTU, based upon Na t i ona l  

Petroleum Counci l  p r o j e c t i o n s  w i t h  an assumed 4.2 pe rcen t  r i s e  

i n  energy demand pe r  yea r )  

b .  t he  amount o f  f u e l s  a v a i l a b l e  t o  meet t h i s  p r o j e c t e d  demand 

(hydropower, nuc lear ,  o i l ,  gas, coa l ,  and n a t u r a l  gas) 

The t a s k  f o r c e  then  develops two coa l  e x t r a c t i o n  s t r a t e g i e s  t o  meet 

coa l  ' s  p r o j e c t e d  r o l e  i n  energy p roduc t ion .  These s t r a t e g i e s  a re :  

STRATEGY 1. r e 1  iance  m a i n l y  upon western s u r f a c e  mined coa l  w i t h  modest 

p roduc t i on  f rom eas te rn  s u r f a c e  mined c o a l .  There would be 

l i t t l e  growth i n  underground m in i ng  i n  e i t h e r  r e q i o n .  

STRATEGY 2. ba lances t h e  inc reased  p r o d ~ c ~ t i o n  between reg ions  and m in i ng  

methods. Tni t i a l  l y ,  t h e r e  would be increased su r f ace  mine 

development b u t  a f t e r  1980 t h e r e  would be g r e a t e r  r e l i a n c e  

upon underground development i n  b o t h  t he  eas t  and t h e  west. 

The conc lus i on  of t h e  r e p o r t  i s :  "S t r a tegy  1  would exhaust t h e  c u r r e n t  

su r face  mine reserves i n  the  West by 1996; an a d d i t i o n a l  5 . 7 4  b i l l i o n  

tons o f  coa l  w i l l  need t o  be added t o  reserves  t o  suppor t  p roduc t i on  

from 1997 t o  2000. I t  would a l s o  consume about 10 b i l l i o n  tons  of su r -  

f ace  coal  i n  t h e  East, 67 percent  of t h e  c u r r e n t  r e p o r t e d  rese rves . "  

(from page 15 of  t h e  r e p o r t )  

ASSUMPTIONS upon which t h e  r e p o r t  was based 

1 .  Coal Resource Base - -  Assume presen t  coa l  r ese rve  data a;.e 

s u f f i c i e n t l y  accu ra te  t o  determine i n i t i a l  program d i r e c t i o n .  



2. Coal Use and t h e  Env i ronment  - -  Assume s t a c k  gas c leanup  

techno logy ,  improved c o a l  p r e p a r a t i o n  processes,  and/or  

, r e l a x e d  a i r  q u a l i t y  s tandards  w i l l  r e s u l t  i n  a l l  c o a l s  b e i n q  

e q u a l l y  a c c e p t a b l e  f r o m  a  u s e r  s t a n d p o i n t .  

3 .  Transportation/Distribution Systems -- Assume t h a t  t h e s e  

systems a r e  a v a i l a b l e  t o  e f f e c t i v e l y  hand le  t h e  c o a l  beiqg 

produced.  

4 .  L e q i s l a t i v e  A c t i o n s  -- Assume t h a t  l e q i s l a t i v e  or, . j u d i c i a l  

a c t i o n s  w i l l  n o t  remove a  p r o h i b i t i v e l y  l a r g e  f r a c t i o n  o f  

o u r  c o a l  r e s o u r c e s  f r o m  t h e  @ x p l o i t a b l e  r e s o u r c e  base and 

w i l l  r e s o l v e  such q u e s t i o n s  as t h e  ownersh ip  o f  methane k ~ i t 7 -  

i n  coa lbeds.  ' 

5 .  P o l i c y  --  Assume t h a t ' t h e  i n d u s t r y  s t r u c t u r e  t o  wh ich  t h ~  

R&D program i s  addressed w i l l  remain  s u b s t a n t i a l l y  a; i t  

now e x i s t s  and t h a t  t h e  R&D e f f o r t  w i l l  be s u p p o r t ~ d  f~ l i l j ,  

by  p o l i c y  d e c i s i o n s  t o  f a c i l i t a t e  imp iemen ta t i on  2 5  r e s u l t s  

become a v a i  l a b 1  e. 

6 -  Proqram C o n t i n u i t y  - -  Assume t h a t  a s s u r i n q  enerqy opt ion :  

i s  o f  q u f f i c i e n t  concern  t h a t  c o a l  r ~ i n i n n  Rhn i 7 f f r : t s  v i L h  

h i g h  b e n e f i t s  w i l l  be c o n t i n ~ ~ ~ d  t u  F!- ~ ; t  ~ o r i .  

7 .  Coal P r o d u c t i o n  - -  Assume t h a t  c o a l  p r o d u c t i o n  F \  t l ina tes  tc<,er~ -- 
f o r  t h i s  i n i t i a l  e f f o r t  a r e  s u f f i c i e n t l y  acct i ra te f o r  t.hc pu r  

pose o f  t h i s  e x e r c i s e .  

These assur r~pt ions  a r e  quote? d i r e c t l y  f r o n  t A e  r e p o r t .  ( m a p s  3 - A )  



COAL RESERVES 

"Data developed by t h e  G e o l o g i c a l  Survey and Bureau o f  Mines i n -  

d i c a t e  t h a t  t h e  N a t i o n ' s  r e c o v e r a b l e  r e s e r v e s  t o t a l e d  about  193 b i l l i o n  

t o n s .  The r e s o u r c e  base i s  much l a r g e r  (some 3 t r i l l i o n  t o n s )  and much 

of t h i s  w i l l  be c o n v e r t e d  t o  r e s e r v e s  w i t h  a d d i t i o n a l  i n v e s t i q a t i o n . "  

(page 4) (See Tab le  1, page 7  o f  t h i s  summary) 

ENERGY PROJECTIONS 

To o b t a i n  an e s t i m a t e  o f  c o a l  demand t h e  Task Force used t h e  f o l l o w i n q  

r a t i o n a l e .  The r a t e  o f  i nc reased  energy demand was assumed c o n s t a n t  a t  
\ 

4.2 p e r c e n t  p e r  year ,  wh ich cor responds t o  t h e  median i n c r e a s e  used by 

t h e  N a t i o n a l  Pet ro leum Counc i l  (NPC). The NPC's averaqe va lues  o f  energy 

a v a i l a b l e  f r o m  o t h e r  sources were t h e n  deducted f rom t h e  r e s u l t i n q  t o t a l  

and c o a l  was assumed t o  s a t i s f y  t h i s  demand. 

T o t a l  U.S. energy consun~p t ion  by  1985 124.9 1015 B T ~ J ' S  

S u b t r a c t :  hydropower 3.3 x 10 15 

n u c l e a r  18.7 l o 1 5  
domest ic  o i l  and gas 51.4 x 10{: 
o i l  and gas i m p o r t s  - 1970 l e v e l  8.4 x 10  

Equal s  Coal Demand f o r  1985 * 43.1 x l o 1 5  

To meet t h i s  demand f o r  c o a l  i n  1985 i t  w i l l  r e q u i r e  i n c r e a s i n q  c o a l  

p r o d u c t i o n  by abou t  12 p e r c e n t  p e r  y e a r  and a  d o u b l i n q  o f  c o a l  produc- 

t i o n  by 1980. 

* t h i s  amount of  c o a l  i s  r o u g h l y  e q u i v a l e n t  t o  2 b i l l i o n  tons  o f  coa l  o r  
3.3 x 1972 p r o d u c t i o n .  



COAL EXTRACTION STRATEGIES 

S t r a t e g y  1  - " i s  maximum r e l i a n c e  on su r face  m i n i n q  t o  ach ieve  

t h e  s t a t e d  (2  b i l l i o n  t o n s  pe r  year ,  1985) o b j e c t i v e . "  T h i s  focus has 

r e c e i v e d  much a t t e n t i o n  because: 1. wes te rn  l i g n i t e s  and subb i tuminous 
c o a l s  a r e  l o w  i n  s u l f u r s .  ..; 

2. mine development i s  more r a p i d  ...; 
3. p r o d u c t i v i t y  i s  h i q h e r , . . ;  

4. p r o d u c t i o n  c o s t s  a r e  l e s s  ...; 
5. l e s s  t r a i n e d  l a b o r  i s  r e q u i r e d  . . .  

On t h e  o t h e r  hand: 1. wes te rn  c o a l s  may s t i l l  n o t  meet 
t h e  a i r  qua1 i t y  s tandards;  

2. l i q n i t e  has about  h a l f  t h e  hea t  
v a l u e  o f  b i tum inous  c o a l ,  i s  h i g h  
i n  ash and may cause f e e d  problems 
i n  p l a n t s ;  

3. t r a n s p o r t  o f  t h i s  c o a l  t o  t h e  e a s t  
( l o c a t i o n  o f  u s e r s )  p laces  heavy 
demands on t h e  r a i l r o a d  systems and 
d i e s e l  f u e l ,  wh ich i s  a l r e a d y  i n  
s h o r t  supp ly ;  

4. w e s t e r n l a n d s  a r e  more d i f f i c u l t  t o  
r e c l a i m .  

" S t r a t e g y  1  assumes t h a t  p r o d u c t i o n  f rom t h e  wes te rn  s u r f a c e  rese rves  

w i l l  expand f r o m  50 m i l l i o n  t o n s  i n  1972 t o  1.440 b i l l i o n  tons  by 1985; 

an annual p r o d u c t i o n  l e v e l  t o  be m a i n t a i n e d  th rough  2000. Sur face  mine 

p r o d u c t i o n  i n  t h e  East  i s  assumed t o  g row.modes t l y  f r o m  250 m i l l i o n  t o n s  

i n  1972 t o  380 mi 11 i o n  t o n s  by 1985. " Underground p r o d u c t i o n  f rom t h e  

West i s  n o t  i n i t i a t e d  and p r o d u c t i o n  f rom underground mines i n  t h e  East  

i s  n o t  expanded. 



St ra tegy  2  - "balances t he  increased p roduc t i on  between reg ions  and 
' . 

m in ing  methods." Increased su r f ace  mine development i s  i n i t i a l l y  r e -  

qu i r ed  t o  meet t h e  p roduc t i on  goals ,  b u t  t h i s  s t r a t e g y  would reduce t h e  
' . 

dependence on su r f ace  m in i nq  a f t e r  1980 by i n c r e a s i n g  underground develop- 
. . 

ment. Underground mine development i n  t h e  East i s  assumed t o  double t o  

600 m i l l i o n  tons  by 1985 and a f t e r  1985 r e l a t i v e l y  l a r q e  increments a r e  

made by underground coa l  development i n  t h e  West. By 2000, some 200 

m i l l  i o n  tons a r e  assumed t o  be a v a i l a b l e  f rom underqround min ing .  Pro- 

d u c t i o n  f rom sur face  mines i n  t h e  East  would be s t e a d i l y  reduced a f t e r  

1985. (quotes from pages 9-1 0) 

IMPACT OF ALTERNATIVE COAL EXTRACTION STRATEGIES (See Table  2 )  

"S t ra tegy  1  would exhaust t h e  c u r r e n t  su r face  mine reserves  i n  t h e  

West by 1996; an a d d i t i o n a l  5.74 b i l l i o n  tons  o f  coa l  w i l l  need t o  be 

added t o  reserves  t o  suppor t  p roduc t i on  f rom 1997 t o  2000. I t  would 

a l s o  consume about 10 b i l l i o n  tons  of sur face coa l  i n  t h e  East, 67 per -  

cen t  o f  t h e  c u r r e n t  r epo r t ed  reserves . "  

S t r a tegy  1  would cause r a p i d  r e q i o n a l  changes and exhaust a ve ry  

h i g h  p o r t i o n  o f  r epo r t ed  su r f ace  reserves  i n  bo th  t h e  East and West by 

t h e  year  2000, t h r e a t e n i n g  r a p i d  d e c l i n e  i n  su r f ace  mine development 

a f t e r  t h e  t u r n  o f  t h e  cen tu r y .  Thus, s t r a t e g y  1  wok~ld cause an i n i t i a l  

r a p i d  t r a n s i t i o n  which may be f o l l owed  by r a p i d  downturn. "S t ra teay  1  

cannot be depended upon t o  m a i n t a i n  a  p roduc t ion  ou tpu t  o f  43.1 x  10 15 

B t u ' s  from 1986 t o  2000. For  these reasons, we f i n d  s t r a t e g y  1  t o  be 

unacceptable.  " (page 15)  

S t ra tegy  2  would r e q u i r e  about 21 b i l l i o n  tons  o f  su r f ace  coa l  

i n  t h e  West (82 percen t  o f  r ese rves )  and 9 b i l l  i o n  i n  t h e  East (60 



p e r c e n t  o f  t h e  r e s e r v e s ) .  G r e a t l y  a c c e l e r a t e d  deve l  oprnent o f  underground 

r e s e r v e s  would s t i l l  1 eave 93 h i  11 i o n  t o n s  i n  t h e  Eas t  and 41 b i  11 i o n  t o n s  

i n  t h e  West by  2000." (page 15)  

The f u l l  t e x t  o f  Coal E x t r a c t i o n  R&D Proqram by t h e  Coal E x t r a c t i o n  

Task Force, U.S. Department o f  t h e  I n t e r i o r  can be found i n  Energy Research 

Program, U .S. Department o f  t h e  I n t e r i o r ,  3/19/74, Super in tenden t  ~f Pub1 i c  

Documents No. 2400-00794, G. P. 0 .  ; f o r  $3.00. 



TABLE I :  UIS. COAL RESERVES* ( i n  mill ions of tons;  l oca t ion ,  type ,  and mining method) 

BITUMINOUS SUBBITUMINOUS LIGNITE ANTHRACITE 
surface  underqround t o t a l  sur face  underground t o t a l  sur face  underground t o t a l  su r face  underground t o t a l  

west 700 11,500 12,200 19,900 15,000 34,900 5,700 16,300 22,000 ---- 1 0 -  . 10 

Mid-Continent 5,800 45,200 51 ,OO ---- ---- ---- 1 ,300 2,100 3,400 ---- 30 3 0 
I 

W 
g Appalachia 4,700 58,100 62,800 ---- ---- ---- ---- ---- ---- 3,200 3,130 6,330 
I 

*As of 1/1/72; t o  a depth of 1 ,000 f e e t .  

Source: Coal Reserve Data from repor t  (page 5 ) ;  U.S.  Geological Survey and Bureau of Mines. 
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